LOAN  DOCUMENT 


LOAN  DOCUMENT 

DTIC  QUALm 


National  Environmental  Technology  Test  Sites 

(NETTS) 

Technology  Demonstration  Application  Analysis 

Report 

Titanium  Dioxide  Photocatalytic  Oxidation  Of  Vapors 
Contaminated  With  Chlorinated  Compounds 


McClellan  Air  Force  Base 
California 


URS  Greiner  -  California 
Sacramento,  CA 


SERD 

Strategic  Environmental  Research 
and  Development  Program 


Improving  Mission  Readiness  Through 
Environmental  Research 

September  1997 


ai-o'5  -  05"^? 


£c.  DIstribtitlenStatsment  ' 

DoD  Diratxivs  5230.24,  Vlscr/bution  Stazsnmjts  an  TacMca!  Doaments.  ”  18  Msr  87,  conisiaS  sm^n  <S\sxr!i)lxkn  stat&v^ts. 
described  briefly  b9!aw,  TacfmlcsldoamientsMSfbmessiffjedadisti’ilHlikmststmn^. 

^  DiSTRlSUTlON  STATES^SNT  A:  Approved  for  public  reieass.  Distrtbytlon  Is  unfimilsd. 

□  DiSTOJBUnObi  STATE^lEMT  B:  Dlsffibulion  au&ion’zsd  to  U-S,  GovEraiiTJSJT!  Agencies  only. 

O  D^STK3BUno^i  STATE^E^rr  C:  Dfstrlbutfon  airthstod  to  Qm^mnnsrA  Ageneiss  and  tbsir 
coniraRtors. 


n  piSTRlSUTICi^  S"mTEME?>jT  D;  DiaJdbySior)  3u;f'!arl3;s3d  to  U.S,  D«p?3;trnfs?-?  Dsfen« 
iioE')  •■DnnTfp^vrJc'r'B 


DJST;?J?3UTjOM  anifsm 


j  DiSlKJBUTiO?l  S'MTS^ShJT  X:  DIsMbiillora  to  u:B,  Bg^rmm 


m  5.230,24) 


Ee.  vontroilin^  P77ice 


i^isissssi 


! 5  /Yc  I/' 


□  It  was  pre\dous^  forwarded  to  DTiC  on  _ _  fdsfejaindth©  AOniiwbgrfe 

!  it  wsJi  be  pybllmhed  at  a  feMr  date,  Eniter  ^ppro^dmsitg?  11 

I  ir;  prDV?sk?rij:s  of  D^oD  3200.12,  th#  I'Si 


S  I'U^! 


National  Environmental  Technology  Test 

Sites  (NETTS) 


Technology  Demonstration  Application 

Analysis  Report 

Titanium  Dioxide  Photocatalytic  Oxidation  Of 
Vapors  Contaminated  With  Chlorinated 

Compounds 


McClellan  Air  Force  Base 


URS  Greiner  -  California 
Sacramento,  CA 


September  1997 


Titanium  Dioxide  Photocatalytic  Pilot  Test  Report  Table  of  Contents 

URS  Greiner  -  California  Revision  No. ;  1 

ARCS  EPA  Region  9  Date:  09/12/97 

Contract  No.  68-W9-0054  /  WA  No.  54-40-9341  Page  i 

TABLE  OF  CONTENTS 

1.0  EXECUTIVE  SUMMARY . 1 

1.1  Background . i 

1.2  Demonstration  description . , . l 

1.3  RESULTS . 1 

1.4  Conclusions . 2 

1.5  Recommendations . 2 

2.0  INTRODUCTION  AND  BACKGROUND . 3 

2. 1  SERDP  National  Environmental  Technology  Test  Sites . 3 

2.2  Technology  Objectives . .3, 

2.3  Technology  Overview . . . 5 

2.4  Demonstration  Scope . 6 

2.5  Document  Organization . 6 

3.0  SITE  DESCRIPTION . 7 

3.1  OUCl . 7 

3.1.1  Location  and  Setting . 7 

3.1.2  Geology . 7 

3.1.3  Hydrogeology . 7 

3.1.4  Site  History . 7 

3.1.5  Site  Investigation  and  Contamination  Extent . 10 

3.1.6  Removal  Action .  11 

3.2IC29 . 12 

3.2.1  Location  and  Setting . 12 

3.2.2  Geology .  12 

3.2.3  Hydrogeology . 14 

3.2.4  Site  History . 14 

3.2.5  Contaminant  Extent .  15 

4.0  DEMONSTRATION  DESCRIPTION . 16 

4.1  Technology  Principles . /. . 16 

4.2  Treatment  System  Installation  and  operation . 20 

4.2.1  Well  Installation,  Drilling,  and  Sampling . 20 

4.2.2  Monitoring  System . 20 

4.2.3  Instrumentation  and  Control . 20 

4.3  The  Two  Phases  of  the  Technology  Demonstration  . . 20 

4.4  Sampling  Strategy  and  Quality  assurance/Quality  Control  (QA/QC)  Results21 

4.4.1  Pre-Demonstration  Sampling . .• . 21 

4.4.2  Technology  Operation . 21 

4.4.3  Post-Demonstration  Sampling . 22 

4.4.4  Shutdown  Monitoring . 22 

4.4.5  Quality  Assurance  Sampling . 22 

4.4.6  Flow  Rate  Determination . 26 

4.4.7  Sample  Containers,  Holding  Times,  and  Preservation . 26 

PCOREP3.DOCC:\MT\MCAFB\PCO\PCOREP3.DOC  Printed  on  Recycled  Paper 


Titanium  Dioxide  Photocatalyiic  Pilot  Test  Repon  Table  of  Contents 

URS  Greiner  -  California  Revision  No,:  1 

ARCS  EPA  Region  9  Date:  09/12/97 

Contract  No,  68-W9-0054  /  WA  No.  54-40-9341  Page  ii 

4.5  Sample  Designation . 26 

4.6  Field  Quality  Control . 26 

5.0  TECHNOLOGY  PERFORMANCE  EVALUATION . 29 

5.1  Optimization  AT  OU  Cl . 29 

5.1.1  Perfonnance  Data/System  Optimization . 30 

5.1.2  Remediation  Efficiency . 30 

5.1.3  Process  Flow  Efficiency . 30 

5.2  Performance  Data/System  Optimization  at  IC  29 . 31 

5.2.1  Process  Stream  Characterization . 32 

5.2.2  Mass  Balance . 32 

5.2.3  Remediation  Efficiency  at  IC  29 . 32 

5.2.4  Process  Flow  Efhciency  at  IC  29 . 34 

6.0  OTHER  TECHNOLOGY  ISSUES . ; . 35 

6.1  Environmental  Regulatory  Requirements . 35 

6.1.1  Comprehensive  Environmental  Response,  Compensation,  and  Liability  Act 

(CERCLA) . 35 

6.1.2  Clean  Air  Act  (CAA) . 35 

6.1.3  Resource  Conservation  and  Recovery  Act  (RCRA) . 36 

6.1.4  Clean  Water  Act  (CWA) . 36 

6.1.5  Safe  Drinking  Water  Act  (SDWA) . 36 

6.1.6  Toxic  Substances  Control  Act  (TSCA) . 36 

6.1.7  Mixed  Waste  Regulations  (MWR) . 36 

6.1.8  Federal  Insecticide,  Fungicide,  Rodenticide  Act  (FIFRA) . 36 

6.1.9  Occupational  Safety  and  Health  Act  (OSHA) . 36 

6.1.10  State  and  Local  Regulations  (SLR) . 37 

6.2  Personnel  Health  and  Safety . , . 37 

6.3  Community  Acceptance . 37 

7.0  COST  AND  SENSITIVITY  ANALYSIS . 38 

7.1  Basis  OF  Cost  Analysis . 38 

7.2  Cost  Categories . 38 

7.2.1  Mobilization  and  Preparatory  Work . 39 

7.2.1  Monitoring,  Sampling,  Testing,  And  Analysis:  Pre-Demonstration  and  Post- 

Demonstration  . 39 

7.2.2  Site  Work . 39 

7.2.3  Surface  Water  Collection  and  Control . 40 

7.2.4  Groundwater  Collection  and  Control . 40 

7.2.5  Air  Pollution/Gas  Collection  and  Control . 40 

7.2.6  Solids  Collection  and  Containment . 41 

7.2.7  Liquids/Sediments/Sludges  Collection  and  Containment . 41 

7.2.8  Drums/Tanks/Structures/Miscellaneous  Demolition  and  Removal.. . 42 

7.2.9  Biological  Treatment . 42 

7.2. 10  Chemical  Treatment . 42 

7.2.11  Physical  Treatment . 42 

7.2.12  Thermal  Treatment . 42 

PCOREP3.IXX:C:\NmMCAFB\PCO\PCOREP3.DOC  Printed  on  Recycled  Paper 


Titanium  Dioxide  Photocataiy dc  Pilot  Test  Report 
URS  Greiner  -  California 
ARCS  EPA  Region  9 

Contract  No.  68-W9-0054  /  WA  No.  54-40-9341 


Table  of  Contents 
Revision  No.:  1 
Date:  09/12/97 
Page  iii 


7.2.13  Stabilization/Fixation/Encapsulation . 42 

7.2.14  Decontamination  and  Decommissioning . 42 

7.2.15  Disposal  (Commercial) . 42 

7.2.16  Site  Restoration . 42 

7.2.17  Demobilization . 42 

7.3  RESULTS  OF  COST  ANALYSIS . 43 

8.0  RECOMMENDATIONS . 46 

9.0  CONCLUSIONS . 47 

10.0  REFERENCES . 48 


Appendices 

A:  Interim  Performance  Report 

B:  Vendor  Treatability  List 

C:  Results  of  Optimization  Phase  at  IC  29 

D:  Comparison  of  Method  8021  vs.  Method  TO-14  Results 

E;  Results  of  Operation  Phase  at  IC  29 

F:  Phosgene  Letter  and  Publication 

G:  Source  Test  Results 

H:  Applicable  or  Relevant  and  Appropriate  Requirements 
I:  Trichloroethene  (TCE)  Concentration  Decay  Calculations 
J:  PCO  Cost  Information 
K:  GAC  Cost  Information 
L:  Catalytic  Oxidation  Cost  Information 
M:  Demonstration  Cost  Information 


List  of  Tables 

Table  2-1 

Table  3-1 
Table  3-2 
Table  4-1 

Table  4-2 
Table  4-3 

Table  44 

Table  4-5 
Table  5-1 
Table  5-2 
Table  5-3 
Table  54 


Matrix  of  National  Environmental  technology  Test  Site  (NETTS)  Locations  and  Environmental 
Conditions 

Volatile  Organic  Compounds  Detected  at  OU  Cl  During  Removal  Action  Sampling 
Volatile  Organic  Con^KJunds  Detected  At  IC  29  During  Removal  Action  San^ling 
Summary  of  Sample  Locations  and  Analyses  During  the  PCO  Treatability  Study  Optimization 
Phase 

PCO  System  Sampling  -  Optimization  Phase 

Summary  of  Sample  Locations  and  Analyses  During  the  PCO  Treatability  Study  Operation 
Phase  PCO  System  Treatability  Study  Monitoring  Analyses 

Sample  Container  and  Holding  Time  Requirements  for  Vapor  Samples  from  the  PCO 

Treatability  Smdy 

Sample  Identification  Scheme 

Process  Stream  Characterization  at  OU  Cl 

Major  Variables  Associated  with  Optimfration  Phase 

Process  Stream  Characterization  at  IC  29 

Summary  of  TO-14  Results  from  Demonstration  Phase  -  Destruction  and  Removal  Efficiency 
(DRE) 


PCOREP3  .DOCC:\MT\MCAFB\PCO\PCOREP3.rXX: 


Primed  on  Recycled  Paper 


Titanium  Dioxide  Photocatalytic  Pilot  Test  Report 
URS  Greiner  -  California 
ARCS  EPA  Region  9 

Contract  No.  68-W9-0054  /  WA  No.  54^9341 


Table  of  Contents 
Revision  No.:  1 
Date:  09/12/97 
Page  iv 


Table  5-5 

Table  6-1 
Table  7-1 

Table  7-2 

Table  7-3 

Table  7^ 

Table  7-5 

Table  7-6 

Table  7-7 


List  of  Figures 

Figure  3-1 
Figure  3-2 
Figure  3-3 
Figure  4-1 


Summary  of  8021  Results  from  Demonstration  Phase  -  Destruction  and  Removal  Efficiency 
(DRE) 

Summary  of  Regulations 

Approximate  Costs  for  the  250  Standard  Cubic  Feet  per  Minute  (sefin)  Catalytic 
Oxidation  (CatOx)/PASS  Unit 

Approximate  Costs  for  the  250  Standard  Cubic  Feet  per  Minute  (sefin)  100  Parts  per 
Million  by  Volume  (ppmv)  Volatile  Organic  Compound  (VOC)  Matrix  Unit 
Approximate  Costs  for  the  250  Standard  Cubic  Feet  per  Minute  (sefim)  500  Parts  per  Million 
by  Volume  (ppmv)  Volatile  Organic  Compound  (VOC)  Matrix  Unit 

Approximate  Costs  for  the  250  Standard  Cubic  Feet  per  Minute  (sefin)  2,000  Parts  per  Million 

by  Volume  (ppmv)  Volatile  Organic  Compound  (VOC)  Matrix  Unit 

Approximate  Costs  for  the  250  Standard  Cubic  Feet  per  Minute  (sefin)  100  Parts  per 

Million  by  Volume  (ppmv)  Volatile  Organic  Compound  (VOC)  GAC  Unit 

Approximate  Costs  for  the  250  Standard  Cubic  Feet  per  Minute  (sefin)  500  Parts  per  Million 

by  Volume  (ppmv)  Volatile  Organic  Compound  (VOC)  GAC  Unit 

Approximate  Costs  for  the  250  Standard  Cubic  Feet  per  Minute  (sefin)  2,000  Parts  per  Million 
by  Volume  (ppmv)  Volatile  Organic  Compound  (VOC)  GAC  Unit 


McClellan  Air  Force  Base  Map 
OU  Cl  Map 
IC  29  Map 

Process  Flow  Diagram  and  Sampling  Locations 


PCOREP3.DOCC:\MT\MCAFB\PCO\PCOREP3.DOC 


Printed  on  Recycled  Paper 


Tiianium  Dioxide  Photocatalytic  Pilot  Test  Repon 
URS  Greiner  •  California 
ARCS  EPA  Region  9 

Contract  No.  68-W9-0054  /  WA  No.  54^-9341 


Table  of  Contents 
Revision  No.:  1 
Date:  09/12/97 
Page  V 


ABBREVIATIONS 


op 

Jig/L 

% 

< 

AB 

AFB 

ARAR 

ARP 

AS 

AST 

ASTM 

BACT 

bgs 

cis-l,2-DCE 

CARB 

CatOx 

CERCLA 

efin 

CFR 

Ch 

CO 

C02 

CSE 

CTCL 

eWA 

1,2-DCA 

DNAPLs 

DoD 

DRE 

DTSC 

E18 

ECS 

EE/CA 

EMR 

EPA 

FD 

FIFRA 
GAC  . 

GC 

gpm 

HjO 

H2O2 

HCl 

HVDPE 


Degrees  Fahrenheit 
Micrograms  per  liter 
percent 
Less  than 
Ambient  blank 
Air  Force  Base 

Applicable  or  Relevant  and  Appropriate  Requirement 
Advanced  reduction/oxidation  process 
Audit  sample 

Above  ground  storage  tank 

American  Society  of  Testing  and  Materials 

Best  Available  Control  Technology 

Below  ground  surface 

cis-1 ,2-dichloroethene 

California  Air  Resources  Board 

Catalytic  oxidation 

Comprehensive  Environmental  Response,  Compensation,  and  Liability  Act 
Cubic  feet  per  minute 
Code  of  Federal  Regulations 
Chlorine 

Carbon  monoxide 

Carbon  dioxide 

Caustic  scrubber  effluent 

Carbon  tetrachloride 

Clean  Water  Act 

1 ,2-dichloroethane 

Dense,  non-aqueous  phase  liquids 

Department  of  Defense 

Destruction  and  removal  efficiency 

Department  of  Toxic  Substances  Control 

EPA  Method  18 

Emission  control  system 

Engineering  evaluation/cost  analysis 

Environmental  Restoration  Division,  Environmental  Management  Directorate 
U.S.  Environmental  Protection  Agency 
Field  duplicate 

Federal  Insecticide,  Fungicide,  Rodenticide  Act 

Granulated  activated  carbon 

Gas  chromatography 

GaUons  per  minute 

Water 

Hydrogen  peroxide 

Hydrochloric  acid 

High  vacuum  dual  phase  extraction 


PCOREP3  .DOCC:\MT\MCAFB\PCO\I>COREP3.DOC 


Printed  on  Recycled  Paper 


Titanium  Dioxide  Phoiocaialytic  Pilot  Test  Report 
URS  Greiner  •  California 
ARCS  EPA  Region  9 

Contract  No.  68-W9-0054  /  WA  No.  54^9341 


Table  of  Contents 
Revision  No.:  1 
Date:  09/12/97 
Page  vi 


IC 

Investigation  cluster 

ID 

Identification 

lEA 

Irreversible  electron  acceptors 

IWL 

Industrial  waste  line 

IWTP 

Industrial  wastewater  treatment  plant 

kWH 

Kilowatt-hour 

L/min 

Liters  per  minute 

Ib/hr 

Pound(s)  per  hours 

LCSPH 

Long  chain,  samrated  petroleum  hydrocarbons 

mg/kg 

Milligrams  per  kilogram 

MS 

Mass  spectroscopy 

NaOH 

Sodium  hydroxide 

NCP 

National  Oil  and  Hazardous  Substances  Contingency  Plan 

NETTS 

National  Environmental  Technology  Test  Sites 

nm 

Nanometers 

NMOC 

Non-methane  organic  compounds 

NOx 

Oxides  of  nitrogen 

O2 

Oxygen 

O3 

Ozone 

OH 

Hydroxyl  radicals 

OSHA 

Occupational  Safety  and  Health  Act 

OU 

Operable  unit 

PCBs 

Polychlorinated  biphenyls 

PCE 

Tetrachloroethene 

PCO 

Photocatalytic  oxidation 

PCOE 

Photocatalytic  oxidation  effluent 

PCOI 

Photocatalytic  oxidation  influent 

POL 

Petroleum,  oils,  and  lubricants 

ppbv 

Parts  per  billion  by  volume 

ppmv 

Parts  per  million  by  volume 

PRL 

Potential  release  location 

psi 

Pounds  per  square  inch 

PZ 

Piezometer 

QA 

Quality  assurance 

QC 

Quality  control 

RCRA 

Resource  Conservation  and  Recovery  Act 

RIs 

Remedial  investigations 

RPD 

Relative  percent  difference 

RWQCB 

Regional  Water  Quality  Control  Board 

SA 

Study  area 

SDWA 

Safe  Drinking  Water  Act 

SERDP 

Strategic  Environmental  Research  and  Development  Program 

SMAQMD 

Sacramento  Metropolitan  Air  Quality  Management  District 

SVE 

Soil  vapor  extraction 

SVOCs 

Semivolatile  organic  compounds 

1,1,1-TCA 

1,1,  l-trichloroethane 

PCOR3EP3  .DOCC:\MT\MCAFB\PCO\PCOREP3.DOC 


Printed  on  Recycled  Paper 


Titanium  Dioxide  Phoiocatalytic  Pilot  Test  Repon 
URS  Greiner  -  California 
ARCS  EPA  Region  9 

Contract  No.  68-W9-0054  /  WA  No.  54^9341 


Table  of  Contents 
Revision  No.:  1 
Date:  09/12/97 
Page  vii 


ICE 

Trichloroethene 

TCLME 

Chloroform 

TICs 

Tentatively  identified  compounds 

TiOa 

Titanium  dioxide 

TNMHC 

Total  non-methane  hydrocarbons 

TO 

Toxic  organics 

TPH 

Total  petroleum  hydrocarbons 

TPHG 

Total  petroleum  hydrocarbons  as  gasolii 

TSCA 

Toxic  Substances  Control  Act 

TSOP 

Technical  standard  operating  procedures 

TV 

Method  TO- 14  verification  sample 

TVOC 

Total  volatile  organic  compounds 

UST 

Underground  storage  tank 

UV 

Ultraviolet 

V 

Volts 

VOCs 

Volatile  organic  contaminants 

VPN 

Vapor  piezometer  nest 

VW 

Vapor  wells 

W 

Work  Implementation  Plan 

PCOREP3.DOCC:\MT\MCAFB\PCO\PCOREP3.DOC 


Printed  on  Recycled  Paper 


Tiranium  Dioxide  Photocatalyric  Pilot  Test  Repon 
URS  Greiner  -  California 
ARCS  EPA  Region  9 

Contract  No.  68-W9-0054  /  WA  No.  54^-9341 


Aclcnowlcdginenis 
Revision  No.:  1 
Date:  09/12/97 
Page  viii 


ACKNOWLEDGMENTS 

This  work  has  been  made  possible  through  the  financial  support  of  Strategic  Environmental  Research 
and  Development  Program  (SERDP)  administered  by  the  Environmental  Restoration  Division, 
Environmental  Management  Directorate  (EMR)  group  at  McClellan  Air  Force  Base  (AFB),  and  Region 
9  of  the  U.S.  Environmental  Protection  Agency  (EPA). 

The  authors  acknowledge  the  contributions  made  during  the  site  preparation,  mobilization, 
demonstration,  and  demobilization  by  the  following  individuals:  Alec  Elgal,  Phil  Mook,  Jerry  Vincent, 
and  Kevin  Wong  of  McClellan  AFB’s  EMR  group,  and  Tim  Chapman  of  BDM.  The  work  of  this  team 
made  the  successful  demonstration  of  this  technology  possible. 


/ 


PC0REP3.D0CC:\MT\MCAFB\K:0\PC0REP3.D0C 


Printed  on  Recycled  Paper 


Titanium  Dioxide  Photocatalytic  Pilot  Test  Repwn 
URS  Greiner  -  California 
ARCS  EPA  Region  9 

Contract  No.  68-W9-0054  /  WA  No.  5440-9341 


Section  1.0 
Revision  No.:  1 
Date:  09/12/97 
Page  1 


1 


1.0  EXECUTIVE  SUMMARY 


2  1.1  Background 

3  McClellan  Air  Force  Base  (AFB),  located  in  Sacramento,  California,  was  selected  by  the  Strategic 

4  Environmental  Research  and  Development  Program  (SERDP)  program  to  demonstrate  the  feasibility  of 

5  using  a  titanium  dioxide  (Ti02)-based  photocatalytic  oxidation  (PCO)  system  to  destroy  mixtures  of 

6  chlorinated  compounds  in  the  vapor  phase  at  McClellan  AFB.  The  demonstration  was  attempted  at  Site 

7  Operable  Unit  (OU)  Cl  and  then  moved  to  Site  Investigation  Cluster  (IC)  29  at  the  base. 

8  1.2  Demonstration  Description 

9  The  purpose  of  the  demonstration  was  to  assess  the  cost  and  performance  of  using  a  PCO  system  to 

10  destroy  mixtures  of  chlorinated  compounds  found  in  contaminated  vapors  from  environmental 

11  remediation.  The  demonstration  was  carried  out  at  OU  Cl,  however  elevated  concentrations  of  long 

12  chain  saturated  petroleum  hydrocarbons  (LCSPHs)  in  the  vapor  stream  fouled  the  catalyst.  The 

13  demonstration  was  moved  to  IC  29  to  test  the  PCO  system’s  ability  to  destroy  a  richer  chlorinated  off- 

14  gas  containing  trichloroethene  (TCE),  chloroform  (TCLME),  carbon  tetrachloride  (CTCL),  and  cis- 

15  1,2-dichloroethene  (cis-l,2-DCE). 

16 

17  The  only  ii^ui  to  the  PCO  system  is  electric  power.  The  basic  system  component  is  the  photocatalytic 

18  cell  which,  depending  on  the  concentration  of  the  contaminants,  the  required  throughput,  and  the 

19  amount  of  organic  destmetion  desired,  can  be  linked  in  a  serial  mode  or  parallel  mode.  The  PCO 

20  system  performance  was  augmented  by  the  addition  of  ozone,  a  hydroxyl  promoter.  The  test  had  two 

21  phases:  optimization  and  operation.  During  the  optimization  phase,  three  separate  parameters  were 

22  varied: 

23 

24  Flow  rate 

25 

26  Ozone  (O3) 

27 

28  Lamp  type 

29 

30 

31 

32  The  demonstration  was  also  conducted  to  determine  if  die  system  performance  would  meet  the 

33  Sacramento  Metropolitan  Air  Quality  Management  District  (SMAQMD)  Best  Available  Control 

34  Technology  (BACT)  requirement  of  a  95  percent  destruction  and  removal  efficiency  (DRE). 

35  1.3  Results 

36  The  demonstration,  first  performed  at  OU  Cl  was  terminated  due  to  low  DREs.  Before  the 

37  demonstration  began,  a  soil  vapor  extraction  (SVE)  removal  action  was  implemented  in  August  1995. 

38  By  the  end  of  October  1995,  the  removal  action  had  caused  order  of  magnitude  reductions  in  the  target 

39  chloraiated  hydrocarbons.  In  addition  to  the  lower  chlorinated  hydrocarbon  concentrations,  the 


Residence  time  is  a  function  of  flow  rate.  One  blower  was  used  for  the  low-flow 
condition;  two  blowers  were  used  for  the  high-flow  condition. 

Serves  as  an  electron  acceptor  and  promotes  the  oxidation  process.  The  tests  were  run 
with  and  without  O3  addition  to  test  its  effectiveness. 

Different  lan^s  emit  different  ultraviolet  (UV)  wavelengths.  To  determine  the 
optimum  UV  wavelength  for  the  system,  two  lamp  types  were  used:  one  that  emits 
light  at  254  nanometers  (nm)  and  a  hybrid  type  that  emits  at  both  185  and  254  nm. 
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1  presence  of  several  LCSPHs  fouled  of  the  PCO  catalyst.  Another  factor  contributing  to  the  low  DRE 

2  was  UV  lamp  performance.  The  regenerative  blowers  used  to  obtain  a  slipstream  from  the  SVE 

3  manifold  piping  increased  the  temperature  of  the  influent  stream  above  120  degrees  Fahrenheit  ('’F), 

4  10°F  above  the  optimum  operating  temperature,  causing  the  power  output  of  the  lamps  drop 

5  significantly.  The  demonstration  at  OU  Cl  was  terminated  due  to  low  DREs  which  were  in  the  range 

6  of  10  to  40  percent  with  a  high  degree  of  scatter  in  the  data. 

7 

8  The  optimization  phase  results  from  IC  29  showed  optimum  DREs  were  obtained  at  low  flow  with  O3 

9  addition  and  using  hybrid  lamps.  Dining  the  operation  phase,  the  Ti02-based  PCO  technology 

10  removed  98  percent  of  the  TCE  and  98  percent  of  the  cis-l,2-DCE  from  the  vapor  stream  derived  from 

11  IC  29.  However  the  technology  did  not  meet  the  treatment  objective  for  several  other  contaminants, 

12  i.e.,  DREs  under  95  percent:  87  percent  for  tetrachloroethene  (PCE),  58  percent  for  chloroform,  26 

13  percent  for  carbon  tetrachloride,  60  percent  for  1,2-dichloroethane  (1,2-DCA).  DREs  for  total  VOCs 

14  exceeded  90  percent,  but  did  not  meet  the  SMAQMD’s  BACT  requirement  of  95  percent. 

15  1.4  Conclusions 

16  Successful  implementation  of  PCO  technology  relies  upon  a  complete  characterization  of  the 

17  contaminant  vapor  stream  to  be  treated.  Vapor  samples  taken  from  the  inlet  during  stan-up  showed 

18  that  these  fuel  hydrocarbons  comprised  more  than  half  of  the  contaminants  detected.  The  LCSPHs 

19  caused  the  catalyst  to  foul  resulting  in  low  DREs.  Additionally  the  initial  configuration  at  OU  Cl 

20  produced  process  temperatures  in  excess  of  120°F,  depressing  the  power  output  of  the  lamps.  Any 

21  configuration  must  take  into  account  the  optimum  operating  temperatures  of  the  two  types  of  lamps 

22  which  are  110°F  for  the  254  nm  lamps  and  140°F  for  the  hybrid  lamps  that  emit  at  both  185  nm  and 

23  254  nm. 

24 

25  The  technology  demonstration  at  IC  29  showed  that  the  PCO  technology  achieved  DREs  in  excess  of 

26  90  percent  for  total  VOCs  present  in  off-gas.  When  optimized,  the  system  accomplished  a  DRE  of  92 

27  percent  for  total  VOCs  and  98  percent  DRE  for  TCE  and  cis-l,2-DCE.  The  technology  emitted  low 

28  concentrations  (1 .5  parts  per  million  by  volume  [ppmv])  of  oxides  of  nitrogen  (NOx). 

29  1.5  Recommendations 

30  Off  gas  stream  needs  to  be  completely  characterized  to  ensure  compatibility  between  contaminants  and 

31  catalyst.  The  technology  should  not  be  applied  to  sites  contaminated  with  high  concentrations  of 

32  LCSPHs.  The  residence  time  of  a  system  should  be  conservatively  designed  to  ensure  that  the 

33  technology  meets  applicable  DRE  requirements.  In  the  event  of  periodic  system  shutdowns,  it  is 

34  recommended  that  the  system  be  allowed  to  continue  to  operate/maintain  “steady  state”  by  passing 

35  ambient  air  through  it  via  a  three  way  valve. 


PCOREP3.DOCC;\MT\MCAFB\PCO\PCOREP3.DOC 


Printed  on  Recycled  Paper 


Titaruum  Dioxide  Phoiocatalyiic  Pilot  Test  Repon 
URS  Greiner  -  California 
ARCS  EPA  Region  9 

Contract  No.  68-W9-0054  /  WA  No.  54-40-9341 


Section  1.0 
Revision  No.:  1 
Date:  09/12/97 
Page  3 


1  2.0  INTRODUCTION  AND  BACKGROUND 

2  This  report  summarizes  the  findings  of  a  demonstration  of  the  PCO  technology  developed  by  Matrix 

3  Photocatalytic,  London,  Ontario,  Canada. 

4  2.1  SERDP  National  Environmental  Technology  Test  Sites  (NETTS) 

5  The  SERDP  NETTS  program  sponsored  the  development  of  five  national  test  locations  which  have 

6  established  infrastructures  and  well-characterized  contamination.  SERDP  selected  a  McClellan  APB 

7  proposal  to  demonstrate  the  application  of  Ti02-based  PCO  treatment  of  off-gas  contaminated  with 

8  vapors  from  environmental  restoration  activities. 

9 

10  Congress  established  SERDP  to  improve  cooperation  between  the  U.S.  Environmental  Protection 

11  Agency  (EPA)  and  the  Department  of  Defense  (DoD),  and  to  tise  resources  more  effectively  to  develop 

12  technologies  to  clean  up  military  sites.  SERDP  funded  the  NETTS  to  facilitate  the  demonstration, 

13  evaluation,  and  commercial  promotion  of  cost-effective,  innovative,  environmental  technologies. 

14  Within  this  program,  each  armed  service  has  focused  areas  for  research,  development,  and 

15  demonstration; 

16  •  Army:  Energetics  and  heavy-metal  contamination. 

17  •  Navy:  Petroleum,  oils,  and  lubricants  (POL)  contamination. 

18  •  Air  Force;  Solvents  contamination. 

19 

20  The  EPA  also  has  focused  on  on-site  bioremediation  of  organic  contaminants. 

21 

22  The  goal  of  SERDP’s  NETTS  is  to  identify  and  establish  federal  test  locations  at  federal  sites  where 

23  governmental  and  private  organizations  can  be  invited  to  rigorously  test  and  evaluate  new 

24  environmental  control  and  remediation  technologies.  The  test  program  at  each  location  is  designed  to 

25  obtain  realistic  environmental  and  economic  information  that  may  be  applied  nationwide  to  support  the 

26  adoption  and  use  of  the  more  successful  technologies. 

27 

28  The  five  National  Test  Locations  provide  a  consistent  and  uniform  environment  to  compare  and 

29  evaluate  promising  cleanup  and  monitoring  technologies.  Table  2-1  summarizes  the  program  emphasis 

30  and  pertinent  characteristics  of  each  National  Test  Location. 

31  2.2  Technology  Objectives 

32  The  objective  of  using  a  Ti02-based  PCO  system  is  to  destroy  vapor  phase  mixmres  of  chlorinated 

33  hydrocarbons,  mainly  chlorinated  solvents  such  at  TCE,  PCE,  and  1,2-DCE.  The  objective  of  the 

34  demonstration  at  McClellan  APB  was  to  demonstrate  the  feasibility  of  using  a  TiOj  based  PCO  system 

35  to  treat  contaminant  laden  off  gases  from  environmental  restoration.  As  part  of  ihe  demonstration,  the 

36  PCO  system  performance  was  tested  to  see  that  it  would  meet  the  BACT  requirement  of  a  95  percent 

37  DRE. 

38 
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Table  2-1 

Matrix  of  National  environmen  i  al  Technology  Test  Site  (NETTS)  Locations  and  Environmental  Conditions 


OOP' 
..  2: 


DO 


_  2^ 


^  CO  2 
c  to  U  -s: 

CC  Bi  o 
H  <  U 


ti  =  .ii 

w  5  -r 

s 

§•1  s 

—  in 


S  5a 
as® 


I-  ^ 

«  (=.  £»ea  a 

?  =  I  S:  a 
s  5  ®  “  s 

illll 

O  c 


s:^  ^ 
fa  U 


<  o 


u  2 


3  w 

S 


cn 


fa  P 

•<  c? 
ftC 

»  s 

Q>  g 

s  a 
3  :5 
"o  5 


©  w  ^ 
—  a*  ^ 

E  S  2 

i:  U  3 

(n  ^  Q> 
S  S  & 
o  o  g 

U  =5  3 

-1  «  ffi 

>  «  u 

3  ca  o 

2  fa 


a 


fa  2 


t:  2 

K  S 


g  u 
© 


2  ;= 
cn  W 


C  C 

—  ft> 


2 

S 


-© 

© 


C  J52 
P  V. 


s  o 

to 

CO  CQ 


K  ^ 
&>  a> 


c 

ec 


H 

Z 

H 


CO 


X  y 
© 


rt 

§  5S 


©  s 

S© 

s: 


o  = 


’  •© 
© 


.2  ^ 
'to  P 


a. 

E 


o 

E 

© 

Q 


•© 

£  CO 
CC  © 


O 

to  j- 
-  CO  , 

3  BO 

.S  o' 


fa 

fa 

< 

2  “q 

fa 

©  < 
iH  Z 

•©  Q 


S-3 

C  « 
© 

> 


fa 

X 

© 


eo 

C 

o 


-o 

>* 


© 

cH 


c 

o 

U 


b 

CO 

E 


c» 


L- 

—  2 
£  rt 
^  $: 
£  •£ 


© 


O 

to 


*3 

E 


^  © 
c  « 

£  •£ 

^  3 

««  2 
fa'  BO 


© 

E 

•a 


3 

O 


DO 

-o 

E 


© 

E 

•o 

£ 

3 

O 


C4D 


O 

© 


eo 


© 

C 


bO 


fa 

fa 


in  r:  .g 
*3  r^ 


B>  fa  Q 
3  Z 
fa  fa 


fa 


U3 

U 

fa 


fa 

U 

H 


U 

O 

> 

CO 


=  R 

©  O 

CO 


DO 


OO 

-3 


bO 


•o 


© 

OX) 

o 


I  © 

§  5 


CO  bOj 


^  S'! 

CO  J2 
© 

© 


to 


© 

fa  "O 
CO  E 
^  CO 


to 


eo  O 
© 


>» 

CO 


© 

5^ 


CO  — 

•r  «« 

3  ^1 


fa  ^ 

CO  *© 


©  , 
fa 


o 

00 


o 

o 


m 


o 

V© 


0\ 


CM 

VO 


o 


fa 


bX)  eo 


©  . 


bO 

3 

< 


O 


to  O 
©  ■£ 


©  'C 
fa  H 


fa 

U 

H 


cj  2 

*£  W 
n  £ 
oo  © 

o  ^ 


© 

£  ts 


O  © 


.2:  B 


© 


©  c  © 
©  o  ^ 
fa  CO  U 


U  fa 
>  fa 

fa  CO  M 


<  i- 

<  •=  . 
>  © 


o  *3 
fa  .3 


CO  £  £ 


O 

.tS  © 


S  “i 


*fa  3  2  © 


£ 

O  2 

o  - 

flj 


3  >> 
cc  £: 
OX)  — 


oo  3 


E  ^ 


*£  o 

-3 

>  u 


© 

fa 

-i 

tt 

E  Q 


y  X 

O  Q 
>  Si 


© 


to  © 


2  ©  *E  S 
.£  H.  ©  fa 

5  =:2  2 
£0^0 
O  £  «  *3 

^  ^  8  u 

^  3  £;  to 

S  -SP  ©  © 

a  fa  a  H 


|X  ^ 

Q  <  la 
Jci  2  rr  U 

bL  fa  r  fa 


©  rf  lO  VO 


Titanium  Dioxide  Phoiocaralytic  Pilot  Test  Rcpon 
URS  Greiner  -  California 
ARCS  EPA  Region  9 

Contract  No.  68-W9-0054  /  WA  No.  54-40-9341 


Section  2.0 
Revision  No.:  0 
Date:  09/12/97 
Page  5 


1  To  evaluate  and  assess  this  technology’s  applicability  to  other  contaminated  sites,  please  refer  to  EPA’s 

2  innovative  technology  evaluation  report,  “Matrix  Photocatalytic,  Inc.,  Photocatalytic  Oxidation 

3  Technology,”  and  Atomic  Energy  Canada  Limited’s  research  paper,  “Destruction  of  Organic 

4  Contaminants  in  Industrial  Wastewater  using  Oil  Coalescence  and  Photochemical  Oxidation 

5  (UV/Ozone)  Technologies,”  presented  at  the  Electric  Power  Research  Institute’s  Conference  in 

6  Norfolk,  Virginia  July  25  through  27,  1994. 

7  2.3  Technology  Overview 

8  Ti02-catalyst-based  PCO  technology  can  destroy  chlorinated  compounds  present  in  both  vapor  and 

9  aqueous  phases.  The  Matrix  Photocatalytic  Ti02  Technology  is  an  advanced  redox,  reduction/oxidation 

10  process  (ARP)  developed  by  Matrix  Photocatalytic  to  remediate  vapors  contaminated  with  chlorinated 

11  compounds. 

12 

13  Vapors  laden  with  chlorinated  compounds  are  drawn  through  the  PCO  treatment  system  by 

14  regenerative  blowers.  The  treatment  system  is  a  series  of  reactor  cells,  caUed  wafers.  Each  wafer  is 

15  comprised  of  six  reactor  cells.  Each  reactor  cell  comprises  an  outer  stainless  steel  jacket  which  contains 

16  the  process,  an  internal  photocatalytic  matrix  wrapped  around  a  quartz  sleeve,  and  a  lamp  for 

17  illumination.  For  the  demonstration,  the  wafers  were  mounted  into  a  portable  trailer.  The  lamp  ffmitc 

18  low  intensity  UV  light  and  is  mounted  coaxially  within  the  quartz  sleeve.  Around  the  lamp  lies  a  multi- 

19  layered  sleeve  of  special  fiberglass  mesh  bonded  with  Ti02  that  forms  the  catalyst  matrix  and  is 

20  mounted  coaxially  within  the  quartz  sleeve.  The  Ti02  catalyst  is  activated  by  the  light  to  produce  two 

21  effects; 

22  •  One,  the  momentary  shifting  of  an  electron  into  a  much  higher  orbital  shell  where  it  can  react  with 

23  an  electron  acceptor  (such  as  ozone)  to  create  oxidizing  hydroxyl  (OH-)  radicals. 

24  •  Second,  the  “hole”  left  open  momentarily  by  the  shifting  of  the  electron  to  a  higher  orbital  shell; 

25  This  “hole”  exhibits  a  reduction  effect  where  it  may  participate  in  reactions  to  create  oxidizing 

26  species  or  directly  with  contaminants. 

27 

28  These  two  effects  break  down  and  mineralize  organic  molecules.  As  contaminated  air  flows  into  the 

29  reactor,  it  passes  through  the  catalyst  matrix  where  the  organic  contaminants  imdergo  both  oxidization 

30  and  reduction  processes.  The  organic  contaminants  are  attracted  to  the  electron  “hole”  created  by  the 

31  elevation  of  the  electron  to  a  higher  orbital  shell.  Electron  acceptors  aid  the  process  by  accepting  the 

32  electrons,  thus  averting  “electron-hole  recombination”  and  increasing  the  opportunity  for  a  reaction  to 

33  occur.  The  principles  ofthe  technology  are  described  in  detail  in  Section  4.1. 

34 

35  The  PCO  system  is  modular  in  construction  and  will  treat  air  streams  of  1  to  1,000  cubic  feet  per 

36  minute  (cfin).  The  system  size  is  based  on  flow  rate,  contaminant  level,  and  target  reduction 

37  objectives.  Systems  are  configured  based  on  the  number  of  wafers  required  to  treat  the  contaminants. 

38  Wafers  can  be  added  or  removed  from  systems,  providing  flexibility  for  changing  treatment  parameters 

39  (e.g.,  flow  rate,  contaminant  concentration). 

40 

41  The  benefits  Ti02  PCO  systems  offer  over  other  technologies  in  the  treatment  of  vapor  contaminated 

42  with  organic  compounds  include; 

43 

44  •  Onsite  treatment  of  organic  pollutants. 
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1  •  Ambient  temperature  process  (no  combustion  source). 

2  •  Photocatalytic  air  treatment  systems  generate  minimal  amounts  of  NOx  and  therefore  do  not  raise 

3  the  concerns  associated  with  obtaining  permits  for  thermal  (high  temperature)  treatment  systems. 

4  •  Vapor  phase  systems  are  not  adversely  affected  by  humidity. 

5 

6  The  Ti02  PCO  technology  is  an  advanced  oxidation  process  (ARP)  which  offers  an  effective  method 

7  for  mass  production  of  hydroxyl  radicals  which  are  capable  of  destroying  chlorinated  compounds  in  the 

8  vapor  phase.  Ti02  is  the  most  common  form  of  titanium  and  is  used  in  a  wide  range  of  products  and 

9  has  not  been  shown  to  adversely  effect  humans  or  the  environment. 

10  2.4  Demonstration  Scope 

1 1  SERDP  selected  McClellan  APB  to  demonstrate  the  cost  and  performance  of  using  a  Ti02-based  PCO 

12  system  to  destroy  mixtures  of  chlorinated  compoimds  found  in  the  vapor  phase. 

13 

14  The  PCO  demonstration  was  divided  into  two  phases:  optimization  and  operation.  During  the 

15  optimization  phase,  selected  parameters  in  the  process  were  varied  to  determine  optimum  operating 

16  parameters.  Three  separate  parameters  were  varied: 

17  •  Flow  rate.  The  flow  rate  determines  the  residence  time  of  the  contaminants  within  the  reactor. 

18  Two  blowers  were  used  in  parallel  configuration.  One  blower  was  used  for  the  low-flow  condition; 

19  two  blowers  were  used  for  the  high-flow  condition. 

20  •  Ozone  addition.  O3  serves  as  an  electron  acceptor,  promoting  the  formation  of  hydroxyl  radicals 

21  that  promote  the  oxidation  process.  The  tests  were  run  with  and  without  O3  addition  to  test  its 

22  effectiveness  in  increasing  the  DRE. 

23  •  UV  wavelength.  The  lamp  type  is  determined  by  the  UV  wavelength  the  lamp  emits.  Different 

24  lamp  types  emit  different  UV  wavelengths.  Two  lamp  types  were  used  diuing  the  optimization 

25  phase:  The  first  set  of  lamps  emitted  UV  energy  at  a  wavelength  of  254  nm;  the  second  set  of 

26  hybrid  lamps  emitted  UV  energy  at  both  185  and  254  nm. 

27 

28  2.5  Document  Organization 

29  The  document  is  organized  to  present  the  technical  and  cost  iirformation  to  allow  other  site  operators  to 

30  evaluate  the  feasibility  of  applying  the  technology  to  their  sites.  The  document  is  divided  into  ten 

31  sections: 

32  •  Section  1  is  an  executive  summary. 

33  •  Section  2  describes  the  SERDP  NETTS  program,  the  technology  and  its  objectives. 

34  •  Section  3  is  an  in  depth  characterization  of  the  site. 

35  •  Section  4  describes  the  technology  demonstration. 

36  •  Section  5  summarizes  the  demonstration  results  at  IC  29.  The  demonstration  at  OU  Cl  was 

37  terminated  during  the  optimization  phase. 

38  •  Section  6  discusses  issues  related  to  applicable  federal,  state,  and  local  regulations. 

39  •  Section  7  details  the  cost  of  purchasing,  operating,  and  maintaining  the  PCO  system. 

40  •  Section  8  contains  recommendations  based  on  the  experience  gained  at  the  site. 

41  •  Section  9  summarizes  the  conclusions. 

42  •  Section  10  lists  references. 
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1  3.0  SITE  DESCRIPTION 

2 

3  Site  descriptions  for  OU  Cl  (Subsection  3.1)  and  IC  29  (Subsection  3.2)  are  provided  below. 

4  3.1  OU  Cl 

5  OU  Cl  conqjrises  q)proximately  23  acres  in  the  southwest  ponion  of  McClellan  AFB  (Figure  3-1).  Site 

6  features,  history,  contamination,  and  a  description  of  the  current  removal  action  are  described  below. 

7  3.1.1  Location  and  Setting 

8  The  land  surface  within  OU  Cl  is  relatively  flat  with  approximately  two-thirds  of  the  surface  area 

9  paved.  OU  Cl  is  currently  the  location  of  the  McCleDan  Ara  Industrial  Waste  Treatment  Plant  (IWTP), 

10  as  well  as  a  portion  of  Building  704,  paved  parking  areas,  an  excess  clean  soil  and  building  rubble  storage 

1 1  area,  and  open,  undeveloped  land. 

12  3.1.2  Geology 

13  OU  Cl  geology  is  similar  to  other  sections  of  McClellan  AFB,  that  is,  a  fluvial-alluvial  depositional 

14  environment.  The  soil  beneath  Site  22  appears  to  be  more  sandy  than  the  soil  underlying  Site  42  and 

15  PRL  68,  where  silt  appears  to  be  the  dominant  soil  type.  First  encountered  groundwater  is  found 

16  between  100  and  110  feet  bgs. 

17  3.1.3  Hydrogeology 

18  Not  applicable. 

19  3.1.4  Site  History 

20  OU  Cl  has  been  associated  with  waste  management  and  disposal  activities  throughout  most  of  McClellan 

21  AFB’s  history.  Formerly,  OU  Cl  was  the  site  of  waste  oil  and  solvent  storage  and  bum  pits,  a  refuse 

22  incinerator,  and  building  debris  storage  and  burial  areas.  Open  bulk  storage  and  open  burning  of  liquid 

23  and  solid  wastes  took  place  at  various  times  in  this  area  from  the  mid  1940s  to  approximately  1970. 

24 

25  A  total  of  three  confirmed  sites  (Sites  22,  42,  and  69)  and  two  potential  release  locations  (PRLs  41  and 

26  68)  are  located  in  OU  Cl  (Figure  3-2).  Based  on  past  remedial  investigations  (RIs)  conducted  in  this  OU 

27  (Jacobs  1993),  three  of  these  five  locations.  Site  22,  Site  42,  and  PRL  68,  were  deemed  to  be  candidates 

28  for  an  SVE  removal  action.  Site  descriptions  and  RI  results  for  these  locations  are  summarized  below. 

29 

30  Site  22.  Site  22  was  the  location  of  a  large,  solid  waste  bum  pit  and  later,  a  sheet-metal  “teepee”  refuse 

31  incinerator.  Incinerator  ash  and  residue  were  disposed  in  the  original  bum  pit.  Records  also  indicate  that 

32  substantial  quantities  of  TCE  and  other  spent  solvents  also  were  burned  at  Site  22.  The  burial  pit  and 

33  incinerator  were  closed  in  1968;  since  that  time  the  area  has  been  used  to  store  excess  soil  and  building 

34  mbble.  The  industrial  wastewater  line  (IWL)  also  crosses  a  portion  of  Site  22. 
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Site  42.  The  northern  portion  of  Site  42  formerly  contained  pits  which  reportedly  held  waste  solvents  and 
“oil  burning  sludge.”  This  area  may  also  have  been  used  as  a  bum  pit/fire  training  area.  The  IWTP, 
including  an  aeration  basin,  was  constructed  over  this  entire  area.  The  aeration  basin  was  removed  from 
service  in  1987,  but  remains  in-place.  Site  42’s  southern  portion  was  formerly  the  location  of  a  pit  used 
primarily  to  buiy  debris  removed  from  the  Site  22  bum  pit.  This  pit  also  lies  beneath  a  portion  of  the 
IWTP  and  the  IWTP  blending  ponds. 

PRL  68.  This  area  is  located  immediately  west  of  the  northern  portion  of  Site  42  and  consists  of  four 
small  areas,  each  corresponding  to  a  former  pit  location.  These  four  pits  are  thought  to  have  been  used 
for  waste  oil  storage.  This  area  was  in  use  from  die  mid  1940s  to  1953. 


11  3.1.5  Site  Investigation  and  Contamination  Extent 

12  .  Investigation  of  soil  contamination  at  OU  Cl  dates  from  1986  when  the  area  was  surveyed  by  McLaren 

13  Environmental  Engineering.  Additional  investigations  were  conducted  by  McClellan  AFB  in  1988; 

14  CH2M  HILL  in  1991;  and  by  Jacobs  Engineering  from  1991  to  1993.  Later  investigations  focused  on 

15  obtaining  soil,  soil  gas  and  geologic  information  in  and  around  each  of  the  confirmed  sites  and  potential 

16  release  locations.  Analysis  of  soil  gas  data  indicates  that  Site  42  and  PRL  68  have  the  most  significant 

17  VOC  contamination.  Soil  gas  and  historical  soil  data  suggested  that  Site  22  be  examined  for  evidence  of  a 

18  VOC  spreading  center. 

19 

20  Groundwater  samples  from  monitoring  wells  located  downgradient  from  Site  22,  Site  42,  and  PRL  68 

21  were  contaminated  with  conqwunds  also  observed  in  soil  gas  samples  analyzed  from  these  sites.  A-zone 

22  aquifer  monitoring  wells  contained  the  highest  levels  of  contaminants.  One  or  more  areas  in  OU  Cl  are 

23  suspected  of  contributing  to  the  observed  groundwater  VOC  contamination. 

24  3.1.5.1  Site  42/PRL  68  (42/68) 

25  The  pits  in  tire  Site  42/PRL  68  area  are  considered  to  be  potential  source  areas,  along  with  the  IWTP  and 

26  the  IWL.  High  TCE  concentrations  were  reported  in  two  borings  located  inside  and  along  the  western 

27  boundary  of  flie  aeration  basin  and  within  the  outlines  of  the  original  disposal  pits.  TCE  concentrations  in 

28  soil  gas  averaged  between  1,500  and  6,000  ppmv  from  approximately  27  to  90  feet  below  ground  surface 

29  (bgs).  These  data  indicate  that  a  core  zone  of  contamination  is  located  in  the  general  area  of  the  aeration 

30  basin  and  old  disposal  pits.  TCE  concentrations  in  other  borings  within  the  42/68  area  were  lower.  Data 

31  from  these  borings  indicate  that  the  plume  concentrations  are  decreasing  rapidly  to  the  northeast,  east,  and 

32  soutii. 

33 

34  TCE  concentrations  greater  that  500  ppmv  have  been  observ^  in  two  boreholes  to  the  north  of  the  42/68 

35  area  at  depths  greater  that  70  feet  bgs.  The  same  patterns  were  also  observed  in  two  boreholes  to  the 

36  ’  south,  where  the  highest  concentrations  of  TCE  are  at  lower  depths. 

37 

38  Based  on  the  pattern  of  contamination  observed  near  the  edges  of  the  plume,  it  appears  that  there  is  a  TCE 

39  plume  extending  from  the  core  zone  under  the  aeration  basin  in  a  north-south  direction.  The  principal 

40  dispersion  mechanism  for  contaminants  found  in  the  peripheral  borings  may  be  related  to  the  movement  of 

41  contaminated  groundwater  in  the  recent  past  or  to  vapor  dispersion  above  the  capillary  fringe  of  the  water 

42  table. 

43 
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1  TCE  concentrations  in  remaining  borings  help  define  the  edge  of  the  plume  originating  near  the  aeration 

2  basin.  Low  TCE  concentrations  were  measured  at  all  depths  in  borings  located  near  the  southeastern 

3  area. 

4 

5  Borings  located  near  the  eastern  section  of  the  oblong  pit  contained  elevated  levels  of  toluene  and  xylene 

6  indicating  that  fuel  products  could  have  been  deposited  in  the  oblong  pit  in  the  past. 

7 

8  Groundwater  concentrations  of  TCE  in  excess  of  10,000  to  20,000  micrograms  per  liter  Otg/L)  have  been 

9  observed  in  at  least  one  monitoring  well  approximately  350  feet  south  of  the  vadose  zone  contamination  in 

10  the  42/68  area.  The  contamination  in  the  42/68  area  may  contribute,  at  least  in  part,  to  the  observed  high 

1 1  TCE  concentrations  in  groundwater. 

12  3.1.5.2  Site  22 

13  An  area  of  highly-contaminated  soil  near  the  western  end  of  Site  22  exists,  though  it  does  not  appear  to  be 

14  a  significant  core  zone,  nor  does  it  appear  to  have  spread  far.  Other  data,  indiraring  some  widely 

15  dispersed  TCE  contamination  at  moderate’  concentrations,  suggest  that  there  mighT  be  two  zones  of 

16  contamination:  an  upper  zone  of  elevated  TCE,  separated  by  tens  of  feet  of  low  TCE  concentrations  from 

17  a  lower  zone  of  elevated  TCE  near  the  groundwater  table.  RI  results  lead  to  the  conclusion  that 

18  contamination  found  in  the  western  portion  of  the  site  is  localized  (limited  dispersion  in  both  horizontal 

19  and  vertical  directions),  and  high  in  concentration.  The  area  of  the  former  teepee  burner  contained 

20  relatively  low  TCE  concentrations  (maximum  of  18  to  100  ppmv)  which  indirjitft  that  there  is  no 

21  significant  spreading  center  near  this  portion  of  Site  22. 

22 

23  3.1.6  Removal  Action 

24  An  SVE  removal  action  has  been  in  progress  at  OU  Cl  since  July  25,  1995.  The  OU  Cl  SVE/emission 

25  control  system  (ECS)  consists  of  8  vapor  wells  (VWs),  several  vapor  piezometer  nests  (VPNs),  a  catalytic 

26  oxidizer  (CatOx)  unit,  and  a  caustic  sembber.  The  system  is  designed  to  extract  up  to  1,000  standard  efin 

27  of  soil  gases  from  the  'VWs  at  vacuum  levels  up  to  12  inches  of  mercury.  The  CatOx  is  dftgjgried  to 

28  destroy  a  minimum  of  95  percent  of  the  VOCs  extracted;  die  caustic  scrubber  is  designed  to  remove 

29  greater  than  99  percent  of  the  hydrochloric  acid  and  hydrofluoric  acid  generated  by  the  destruction  of 

30  halogenated  VOCs.  In  addition  to  the  compounds  extracted  and  destroyed,  the  S'VE  system  enhances  air 

31  flow  through  the  vadose  zone,  increasing  the  oxygen  content,  and  therefore  amplifying  the  natural,  in  situ 

32  biodegradation  processes. 

33 

34  The  primary  contaminant  measured  in  extracted  soil  v^or  is  TCE;  at  least  14  other  halogenated,  and  17 

35  non-halogenated  compounds  have  also  been  detected  (Table  3-1). 

36 
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1  Table  3-1 

2 

3  VOLATILE  ORGANIC  COMPOUNDS  DETECTED  AT  OU  Cl 

4  DURING  REMOVAL  ACTION  SAMPLING 

5 

_ Halogenated 

Trichloroethene 
cis- 1 ,2-Dichloroethene 
Teirachloroethene 

1 . 1- Dichloroethene 

1 .2- DicWoroethene 

1.1- Dichloroethane 
1,1,1  -Trichloroethane 
Freon®  113 
Methylene  chloride 
Vinyl  chloride 
Chloromethane 
Chloroform 

1 .2- Dichlorobenzene 

1 .4- Dichlorobenzene 

1 .2.4- Trichlorobenzene 


6  (T)  Tentatively  identified  conqwund  by  Method  TO- 14 

7 

8  3.2  IC  29 

9  IC  29  covers  approximately  9  acres  in  the  north-central  portion  of  operable  unit  (OU)  A  (Figure  3-2) 

10  and  contains  six  sites:  PRL  L-2B,  PRL  S-1,  PRL  S-22,  study  area  (SA)  67,  SA  69,  and  SA  70  (Figure 

11  3-3). 

12  3.2.1  Location  and  Setting 

13  IC  29’s  surface  features  include  buildings,  asphalt  parking  lots,  concrete  roads,  and  open  dirt  areas. 

14  The  site  is  relatively  flat  with  an  elevation  of  approximately  70  to  77  feet  above  mean  sea  level  (Jacobs 

15  1995).  Magpie  Creek  is  located  south  of  IC  29.  The  contamination  occurred  as  the  result  of  historical 

16  chemical  disposal  procedures  at  McClellan  AFB. 

17  3.2.2  Geology 

18  The  IC  29  geology  is  primarily  silt  with  interbeds  of  sand  and  sandy  silt.  One  clay  lens,  approximately 

19  1-foot  thick,  occurs  at  approximately  60  feet  bgs.  Sand  beds  vary  in  thickness  from  a  few  feet  to 

20  approximately  45  feet.  Typical  of  a  fluvial  depositional  environment,  the  soil  layers  are  relatively 

21  discontinuous  (Jacobs  1995).  Groundwater  occurs  at  approximately  105  feet  bgs  and  flows  to  the 

22  southwest. 


_ Non-Halogenated 

Benzene 

Toluene 

Ethylbenzene 

Xylenes 

1 .2.4- Trimethylbenzene 

1 .3 .5- Trimethylbenzene 
2,2-DimethyIhexane  (T) 
2-Methylpentane  (T) 
Methylcyclohexane  (T) 
2-Methylbutane  (T) 
4-MethyIhepiane  (T) 

Heptane  (T) 

Methylcyclopentane  (T) 

Hexane  (T) 

Cyclohexane  (T) 

Octane  (T) 

Nonane (T) 


Secnon  3.0 
Revision  No.:  1 
Date:  09/12/97 
Page  12 


PCOREP3.DCX:C:\MT\MCAFB\PCO\PCOREP3.DOC 


Printed  on  Recycled  Paper 


M-AFB\IC29\WELLFIG 


Titanium  Dioxide  Photocatalydc  Pilot  Test  Report 
URS  Greiner  -  California 
ARCS  EPA  Region  9 

Contract  No.  68-W9-0054  /  WA  No.  54-40-9341 

1  3.2.3  Hydrogeology 

2  Not  applicable 

3 

4  3.2.4  Site  History 

5  PRL  L-2B  consists  of  a  portion  of  the  IWL,  an  underground  piping  system  used  to  collect  wastewater 

6  from  various  McClellan  AFB  processing  and  work  areas  for  treatment  at  the  IWTP  in  OU  Cl. 

7 

8  PRL  S-1  is  the  former  location  of  a  plating  shop  at  Building  343  and  is  currently  used  as  office  space 

9  for  the  2951  Squadron  Combat  Support  Logistics.  Building  343  housed  a  plating  shop,  a  sandblasting 

10  shop,  a  battery  shop,  a  buffing  shop,  a  lacquer  shop,  and  a  chemical  degreasing  operation  from  1944  to 

11  1959.  Trenches  were  located  beneath  the  plating  line  tanks  to  collect  and  transport  spilled  and 

12  discharged  wastes.  The  wastes  were  neutralized  and  pretreated  in  tanks  before  being  discharged  into 

13  the  trenches.  The  trenches  carried  wastes  from  Building  343  into  either  of  two  IWL  lines. 

14 

15  PRL  S-22  consists  of  Building  355,  which  has  housed  several  types  of  operations  since  its  construction 

16  in  the  late  1930s  including  battery  and  hydraulic  pump  and  motor  repair.  Two  solvent  spray  booths 

17  with  IWL  drains  were  located  in  the  building:  one  in  &e  south  wind  in  which  batteries  were  repaired, 

18  and  one  located  in  the  hydraulic  shop.  A  bulk  solvent  aboveground  storage  tank  (AST)  was  located 

19  adjacent  to  the  south  wall  of  Building  355.  In  1981,  ongoing  operations  included  a  degreaser  and  a 

20  paint  spray  booth.  The  degreaser  was  locate  din  the  general  area  of  the  hydraulic  shop.  In  1983,  the 

21  hydraulic  and  pneumatic  shops  were  converted  to  office  space.  The  concrete  floors  were  washed  and 

22  all  of  the  ceiling  tiles  were  replaced  because  hydraulic  fluid  had  splashed  on  them.  Three  imderground 

23  storage  tanks  (USTs)  located  adjacent  to  Building  355  stored  fuel  for  the  boiler  at  Building  367.  The 

24  tanks  were  cleaned  out  in  1988  and  currently  contain  diesel  fiiel. 

25 

26  SA  67  consists  of  Building  360,  the  former  location  of  an  aircraft  washrack  and  the  current  location  of 

27  aircraft  maintenance.  The  building  is  divided  into  eight  bays.  The  area  adjacent  to  the  building  is  used 

28  as  a  parking  lot.  To  the  west  of  Building  360  is  the  former  location  of  a  washrack  used  to  clean  and 

29  remove  paint  from  aircraft.  The  washrack  was  situated  on  concrete/asphalt  that  was  badly  cracked.  It 

30  is  unknown  if  the  washrack  drained  into  the  storm  drain  system  or  the  IWL  system.  Adjacent  to  the 

31  west  side  of  the  building  is  a  400-gallon  hydraulic  fluid  AST  which  rests  on  asphalt,  and  a  1,000-gallon 

32  steel  bowser  tank  used  to  store  spent  oil  and  hydraulic  fluid.  It  is  in  an  asphalt  berm  where  oily  residue 

33  was  observed  during  a  site  visit.  A  sump  is  located  west  of  the  building;  another  sump  is  located  in  the 

34  floor  of  Building  360.  A  hazardous  waste  storage  area  is  located  at  the  southeast  comer  of  Building 

35  360. 

36 

37  SA  69  consists  of  Building  367,  the  location  of  die  Base  steam  generation  facility,  an  abandoned-in- 

38  place  concrete  UST  northwest  of  Building  367  used  to  store  JP-5  fuel,  chemical  mixing  tanks  outside 

39  the  building,  a  sump  in  the  northwest  portion  of  the  building  used  to  store  oil  and  water  run-off  from 

40  the  boilers  (no  longer  used),  and  an  IWL  sump  located  on  the  south  side  of  Building  367. 

41 

42  SA  70  is  the  location  of  a  former  physical  testing  laboratory  and  a  parachute  shop  at  Building  368.  In 

43  the  physical  testing  laboratory,  tests  were  performed  on  hazardous  materials,  aircraft  parts,  fuels, 

44  industrial  waste,  soils,  and  water  that  are  collected  throughout  McClellan  AFB.  Parachute  operations 

45  mainly  involve  parachute  and  parachute  parts  maintenance.  A  hydraulic  unit  located  on  the  west  side 

46  of  Building  368  supplies  hydraulic  fluid  to  a  hydraulic  press  in  Building  368.  Historically, 
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approximately  150  different  hazardous  materials  have  been  used  in  the  laboratory  and  parachute 
maintenance  operations.  Disposal  methods  for  these  materials  have  consisted  of  discarding  into  the 
IWL  and  transportation  and  disposal  off-site  of  bulk  material. 


4  3.2.5  Contaminant  Extent 


5 

6 

7 
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27 


Contaminant  sources  identified  in  IC  29  include: 

•  The  IWL  sections  on  the  east  side  of  BuDding  360  where  halogenated  VOCs  were  present 
in  shallow  and  downhole  soil  gas  samples. 

•  PRL  S-22.  The  diesel  UST  is  a  source  of  petroleum  hydrocarbons  and  semivolatile  organic 
compotmd  (SVOC)  contamination;  the  solvent  AST  is  a  source  of  halogenated  VOC 
contamination  in  soil  gas. 

•  Former  SA  67  washrack.  Soil  gas,  soil,  and  groundwater  are  contaminated  with 
polychlorinated  biphenyls  (PCBs),  diesel,  and  aromatic  and  halogenated  VOCs. 

•  Former  SA  69  UST.  The  former  UST  was  likely  the  source  of  diesel  found  in  one  grab 
water  sample  at  3.5  feet  bgs.  TCE,  PCE.  and  total  volatile  hydrocarbons  were  reported  in 
shallow  soD  gas  around  the  perimeter  of  Building  67. 

A  groundwater  plume  exists  beneath  IC  29  with  TCE  being  the  most  widespread  contaminant.  IC  29 
appears  to  be  a  partial  contributor  to  the  plume  since  TCE  concentrations  in  groundwater  increase 
downgradient  of  IC  29.  The  sources  of  groundwater  contamination,  however,  have  not  been 
completely  identified. 

Table  3-2 

VOLATILE  ORGANIC  COMPOUNDS  DETECTED  AT  IC  29 
DURING  REMOVAL  ACTION  SAMPLING 


Elalogenated 

Non-Hal(^enated 

Trichloroethene 
cis- 1 ,2-Dichloroethene 

Tetrachloroethene 

1 , 1-Dichloroethene 
cis-1 ,2-Dichloroethene 

1,1,  l-Trichloroethane 

Dichloromethane 

Freon©  113 

Chlorobenzene 

Chloroform 

Vinyl  chloride 

Dichloromethane 

Carbon  Tetrachloride 

Methylene  Chloride 

Benzene 

Toluene 

Ethylbenzene 

Xylenes 

Non-Methane  Hydrocarbons 
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1  4.0  DEMONSTRATION  DESCRIPTION 

2  4.1  Technology  Principles 

4  Photocatalytic  ARPs  use  UV  light  in  the  presence  of  oxidants  (O3  and  hydrogen  peroxide  [HjOJ)  or 

5  semiconductors  to  produce  OH’.  The  Matrix  Ti02  Photocatalytic  Technology  utilizes  a  semiconductor 

6  (Ti02)  in  the  presence  of  UV  light  and  O3  to  generate  reduction/oxidation  species  to  destroy  organic 

7  contaminants. 

8 

9  Semiconductors  are  solids  that  have  electrical  conductivities  between  those  of  conductors  and  those  of 

10  insulators.  Semiconductors  are  characterized  by  two  separate  energy  bands;  a  low-energy  valence 

11  band  and  a  high-energy  conduction  band.  Each  band  consists  of  a  spectrum  of  energy  levels  in  which 

12  electrons  can  reside.  The  separation  between  energy  levels  is  small,  essentially  forming  a  continuous 

13  spectrum.  The  energy  separation  between  the  valence  and  conduction  band  is  called  the  "band  gap" 

14  and  consists  of  energy  levels  in  which  electrons  cannot  reside. 

15 

16  Photons  can  be  used  to  excite  an  electron  from  the  valence  band  into  the  conduction  band.  When  an 

17  electron  in  the  valence  band  absorbs  a  photon,  the  absorption  of  the  photon  increases  the  energy  of  the 

18  electron  and  enables  the  electron  to  move  into  one  of  the  unoccupied  energy  levels  of  the  conduction 

19  band.  However,  because  the  energy  levels  of  the  valence  band  are  lower  than  those  of  the  conduction 

20  band,  electrons  in  the  conduction  ban  will  eventually  move  back  into  the  valence  band  leaving  the 

21  conduction  band  empty.  As  this  occurs,  energy  corresponding  to  the  difference  in  energy  between  the 

22  bands  is  released  as  photons  or  heat.  Because  photons  can  be  used  to  excite  a  semiconductor's 

23  electrons  and  enable  easy  conduction,  semiconductors  are  said  to  exhibit  photoconductivity. 

24 

25  Semiconductors  that  have  been  smdied  for  commercial  photocatalytic  processes  include  Ti02,  strontium 

26  titanium  trioxide,  and  zinc  oxide.  Because  of  Ti02’s  high  level  of  photoconductivity,  ready 

27  availability,  low  toxicity,  and  low  cost,  Ti02  is  generally  preferred  for  use  in  commercial  AOP 

28  applications.  Ti02  has  three  crystalline  forms;  rutile,  anatase,  and  brookite.  Studies  indicate  that  the 

29  anatase  form  provides  the  highest  OH*  formation  rates  (Tanaka  et  al.  1993). 

30 

31  Ti02  exhibits  photoconductivity  when  illuminated  by  photons  having  an  energy  level  that  exceeds  the 

32  Ti02  band  gap  energy  level  of  3.2  electron  volts.  For  Ti02,  the  photon  energy  required  to  overcome 

33  the  band  gap  energy  and  excite  an  electron  from  the  valence  to  the  conduction  band  can  be  provided  by 

34  UV  radiation  having  a  wavelength  between  185  and  385  nm.  When  an  electron  in  the  valence  band  is 

35  excited  into  the  conduction  band,  a  vacancy  or  hole  is  left  in  the  valence  band.  These  holes  have  the 

36  effect  of  a  positive  charge.  The  result  is  that  the  electron  is  in  an  unstable,  excited  state,  and  the 

37  electron-hole  pairs  within  a  semiconductor  tend  to  reverse  to  a  stage  where  the  electron-hole  pair  no 

38  longer  exists;  however,  the  band  gap  inhibits  this  reversal  long  enough  to  allow  excited  electrons  and 

39  holes  near  the  surface  of  the  semiconductor  to  participate  in  reactions  at  the  semiconductor  surface. 

40 

41  Because  of  the  relatively  low  cost  and  hazards  associated  with  UV-A  lamps  with  a  predominant 

42  wavelength  of  350  nm,  they  are  frequently  used  in  Ti02  photocatalytic  oxidation  applications. 

43  Matthews  and  McEvoy  (1992)  indicate  that  photocatalytic  reactors  that  use  UV  lan^s  with  a 

44  predominant  wavelength  of  254  nm  (UV-C)  are  more  effective  in  promoting  organic  compound 

45  destruction  than  reactors  that  use  UV-A  lamps  with  a  predominant  wavelength  of  350  nm.  One 
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1  possible  reason  for  the  improved  performance  of  the  254-nm  light  is  that  254-nm  light  is  strongly 

2  absorbed  by  Ti02;  therefore,  the  penetration  distance  of  photons  is  relatively  short,  allowing  electron- 

3  hole  pairs  to  form  closer  to  the  Ti02  surface  where  contaminant  destruction  occurs.  Many  organic 

4  molecules  are  excited  by  254-nm  light  and  may  be  solely  excited  by  254-nm  light.  Hybrid  low  pressure 

5  mercury  lairds  that  emit  both  185  and  254  nm  wavelength  light  were  used  during  the  optimization 

6  phase  of  the  demonstration. 

7 

8  A  simplified  Ti02  photocatalytic  process  flow  diagram  is  presented  in  Figure  4-1.  This  mechanism  is 

9  still  being  researched,  and  published  research  indicates  that  the  primary  photocatalytic  mechanism  is 

10  believed  to  proceed  as  follows  (Al-Ekabi  and  o±ers  1993): 

11 


12 

13 

Ti02  -1-  hv 

—  >  C  CB  +  h  vB 

14 

where 

15 

16 

hv  = 

light  energy  (photon) 

17 

18 

C  CB  = 

electron  in  the  conduction  band 

19 

h-^VB  = 

hole  in  the  valence  band 

20 


21  At  the  Ti02  surface,  the  holes  react  with  hydroxide  ions  (OEQ  to  form  •OH  as  follows- 

22 


23 

h^vB  +  H2O  =  >  •OH  +  H^ 

(1-2) 

24 

25 

h'vB  +  OH"  =  >  •OH 

(1-3) 

26 

where 

27 

H"^  =  proton 

28 

29  An  additional  reaction  may  occur  when  the  electron  in  the  conduction  band  reacts  with  oxygen  (O2)  to 

30  form  superoxide  ions  (•02')  as  follows: 

31 

32  c  CB  C>2  ~  ^  *^2  (1-4) 

33 

34  These  •O2'  can  then  react  with  H2O  to  provide  additional  •OH,  OFT,  and  O2  as  follows: 

35 

36  2^02‘  +  2  H,0  =  >  2^0H  -t-  2  OH"  +  O2  (1-5) 

37 
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1  The  OH'  then  can  react  with  the  hole  in  the  valence  band  in  accordance  with  Equation  1-3  to  form 

2  additional  •OH.  One  practical  problem  of  semiconductor  photoconductivity  is  the  electron-hole 

3  reversal  process.  The  overall  result  of  this  reversal  is  the  generation  of  photons  or  heat  instead  of 

4  "OH.  This  process  significantly  decreases  the  photocataiytic  activity  of  a  semiconductor  (Al-Ekabi  et 

5  al.  1993).  One  possible  method  of  increasing  the  photocataiytic  activity  of  a  semiconductor  is  to  add 

6  irreversible  electron  acceptors  (lEA)  such  as  O3  to  the  vapor  to  be  treated.  Once  lEAs  accept  an 

7  electron  in  the  conduction  band  or  react  with  •O2',  the  lEAs  dissociate  and  provide  additional  routes  for 

8  ‘OH  generation.  H2O2  is  an  lEA  and  can  illustrate  the  role  lEAs  may  play  in  AOPs.  When  the  TEA 

9  O3  accepts  an  electron  in  the  conduction  band,  it  dissociates  in  accordance  with  the  following  reaction: 
10 

11  2O3  +  2e'cB  =>02  +  2*02'  .  (1-6) 

12 

13  O3  not  only  inhibits  the  electron  hole  reversal  process  and  prolongs  the  lifetime  of  the  photo-generated 

14  hole,  it  also  generates  additional  OH. 

15 

16  Organic  compounds  can  be  destroyed  by  a  variety  of  reactions  widi  •OH.  These  reactions  include 

17  addition,  hydrogen  abstraction,  electron  transfer,  and  radical-radical  combination. 

18 

19  The  photocataiytic  oxidation  of  gaseous  alkanes,  alkenes  and  alcohols,  over  illuminated  Ti02  has  been 

20  well  documented  in  the  literature.  The  reactions  under  these  conditions  proceed,  if  not  controlled,  all 

21  the  way  to  CO2  and  H2O.  The  oxidation  of  these  organic  compotmds  proceed  via  the  following  scheme: 

22 

23  hv  hv  hv  hv 

24  Alkanes - >  Alcohols - >  Alkenes - >  Aldehydes  and/or  Ketones - >  CO2  and  H2O 

25  Ti02  Ti02  Ti02  TiO-, 

26 

27  The  adsorbed  photoactivated  atomic  oxygen  oxidizes  the  alkanes  into  the  corresponding  alcohol.  The 

28  photooxidation  of  alcohols  could  take  two  pathways:  (a)  dehydration  into  the  corresponding  alkenes  or 

29  (b)  direct  oxidation  to  aldehydes  or  ketones.  The  first  step  in  the  photooxidation  of  a  tertiary  alcohol 

30  should  always  be  its  dehydration  into  an  alkene  which  is  then  oxidized  into  aldehydes  and  ketones. 

31  Primary  alcohols,  on  the  other  hand,  oxidize  directly  to  aldehydes.  Secondary  alcohols  could  dehydrate 

32  into  alkenes  or  oxidize  directly  into  ketones. 

33 

34  .  If  sufficient  •OH  is  not  generated  to  completely  oxidize  contaminants  to  carbon  dioxide  (CO2)  and 

35  water  (H2O),  stable  intermediates  may  be  formed.  The  types  of  intermediates  formed  depend  on  the 

36  initial  levels  and  types  of  contaminants.  Studies  of  Ti02  photocataiytic  technologies  have  analyzed 

37  potential  stable  intermediates  resulting  from  treatment  of  chlorinated  organics. 

38 

39  Some  compounds  commonly  present  in  the  vapor  stream  may  react  with  the  reactive  species  formed  by 

40  the  Matrix  treatment  system,  thereby  exerting  an  additional  demand  for  reactive  species  on  the  system. 

41  These  confounds  are  called  scavengers  and  can  potentially  impact  system  performance.  A  scavenger 

42  is  defined  as  any  compound  in  the  vapor  stream  other  than  the  target  contaminant  that  consumes 

43  reactive  species  such  as  •OH 
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1  4.2  Treatment  System  Installation  and  Operation 

2  4.2.1  Well  Installation,  Drilling,  and  Sampling 

3  Not  applicable 

4  4.2.2  Monitoring  System 

5  The  monitoring  system  for  the  PCO  system  consisted  of  pitot  mbes  to  calculate  flow  and  bi-metal 

6  thermometers  for  temperature  readings  upstream  of  the  PCO  inlet  and  downstream  of  the  PCO  outlet. 

7  Sampling  occurred  at  the  inlet  and  exhaust  of  the  PCO  unit.  Additionally,  sampling  for  chlorine  and 

8  phosgene  was  conducted  at  the  caustic  scrubber  exhaust  to  monitor  the  stack  emission  for  protection  of 

9  workers  and  the  general  public. 

10  4.2.3  Instrumentation  and  Control 

11  The  PCO  unit  instrumentation  and  control  consisted  of: 

12 

13  •  Averaging  pitot  mbes  to  calculate  flow  rate. 

14  •  Bi-metal  thermometers  for  temperature  readings  at  the  PCO  inlet  and  outlet. 

15  •  Start-up  and  shutdown  switches  to  control  the  regenerative  blowers. 

16  •  Individual  circuit  breakers  to  control  the  bank  of  UV  lanqjs. 

17  •  Interconnection  with  the  air  stripper  supplying  the  vapor  stream  to  shut  the  system  down  in  the 

18  event  of  an  air  stripper  shutdown. 

19  •  Interconnection  with  the  caustic  scrubber  that  was  treating  the  exhaust  from  the  PCO  to  shut  down 

20  the  system  in  the  event  of  a  catistic  scrubber  shutdown. 

21 

22  The  440  volt  power  was  supplied  to  a  transformer  which  stepped  the  voltage  down  to  220  volts.  T^ 

23  was  controlled  by  an  on/off  switch.  The  220  volt  power  was  then  wired  to  a  power  panel  within  the 

24  PCO  trailer. 

25  4.3  The  Two  Phases  of  the  Technology  Demonstration 

26  Two  phases  of  the  treatability  smdy  were  conducted:  the  optimization  phase  and  die  operation  phase. 

27  .  The  purpose  of  san^ling  and  analysis  during  the  optimization  phase  was  to  determine  the  optimal 

28  operating  parameters  to  meet  at  least  95  percent  DRE  with  minimal  generation  of  byproducts 

29 

30  The  demonstration  was  originally  scheduled  to  be  performed  at  OU  Cl,  however  before  the 

31  demonstration  began,  an  SVE  removal  action  was  implemented  in  August  1995.  By  the  end  of  October 

32  1995,  the  removal  action  had  resulted  in  an  order  of  magnimde  reduction  in  the  target  chlorinated 

33  hydrocarbons.  In  addition,  several  LCSPHs  were  present  in  the  vapor  stream  that  caused  fouling  of  die 

34  catalyst.  The  demonstration  was  terminated  during  the  optimization  phase  due  to  low  DREs  which  were 

35  in  die  range  of  10  to  40  percent  with  a  high  degree  of  scatter  in  the  data. 

36 
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1  The  demonstration  was  then  moved  to  IC  29  where  the  optimization  required  approximately  2  weeks. 

2  The  operation  phase  also  lasted  approximately  2  weeks  during  which  samples  were  collected  and  analyzed 

3  to  monitor  the  DRE  and  emissions  to  verify  system  performance. 

4  4.4  Sampling  Strategy  and  Quality  Assurance/Quality  Control  (QA/QC) 

5  Results 

6  This  section  presents  the  rationale  and  procedures  for  sampling  activities  proposed  during  the  PCO 

7  treatability  test  at  McClellan  AFB. 

8  4.4.1  Pre-Demonstration  Sampling 

9  No  pre-demonstration  sampling  was  required  as  part  of  the  demonstration.  Sampling  results  from  the 

10  air  stripper  were  provided  by  Mr.  Jeff  Lawrence  of  Radian  International,  the  operator  of  the  air 

11  stripper  at  IC  29. 

12  4.4.2  Technology  Operation 

13  The  system  optimization  at  OU  Cl  was  carried  out  in  accordance  with  the  matrix  presented  on  Table  1 

14  of  Appendix  A.  The  demonstration  was  carried  out  in  accordance  with  the  Final  Titanium  Dioxide 

15  Photocatalytic  Oxidation  Treatability  Test  Work  Implementation  Plan  (WIP),  October  1995.  The 

16  demonstration  at  OU  Cl  was  terminated  during  the  optimization  phase  due  to  low  DREs,  as  mentioned 

17  above.  The  vendor  had  the  catalyst  examined  by  a  scanning  electron  microscope  and  determined  that 

18  the  catalyst  had  been  fouled  by  LCSPHs  present  in  the  contaminant  stream  that  were  not  identified 

19  during  the  demonstration’s  design  phase.  URSG  worked  with  EMR  to  locate  a  site  with  a  higher 

20  percentage  of  chlorinated  compounds,  which  also  did  not  have  high  petroleum  contaminant 

21  concentrations.  EMR  identified  IC  29  where  an  air  stripper  was  stripping  chlorinated  compounds 

22  extracted  from  groundwater  wells  into  a  vapor  stream. 

23 

24  The  WIP  was  not  formally  reissued,  rather  it  was  adapted  to  the  conditions  present  at  IC  29. 

25  Specifically,  since  the  vapor  was  dilute  (20  parts  per  million  by  volume  [ppmv]),  no  dilutions  were 

26  performed,  and  a  path  length  of  two  reactors  was  employed.  During  the  time  between  the  optimization 

27  at  OU  Cl  and  the  mobilization  at  IC  29,  the  hybrid  lamps  became  available  and  were  integrated  into 

28  the  matrix.  These  changes  reduced  the  total  number  of  optimization  runs  from  24  conditions  to  8 

29  conditions. 

30 

31  The  PCO  system  was  optimized  using  the  dilute  off-gas  stream  from  the  air  stripper  at  IC  29  according 

32  to  the  sampling  matrix  presented  in  Table  5-2,  using  the  analytical  methods  presented  in  Tables  4-1  and 

33  4-2.  The  air  stripper  was  stripping  contaminants  from  groundwater  wells  EW321,  EW323,  EW324, 

34  and  MW224.  The  influent  and  effluent  concentrations  were  analyzed  by  Method  8021.  This 

35  optimization  testing  yielded  the  highest  DREs  with  a  combination  of  a  low  flow,  O3  addition,  and 

36  hybrid  low-pressure  mercury  lamps  emitting  frequencies  of  185  and  254  nm.  This  condition  was 

37  selected  for  demonstration. 

38 

39  During  the  operation  phase,  once  system  parameters  had  been  optimized,  samples  were  collected  for 

40  the  analyses  listed  in  Table  4-3.  Samples  were  collected  more  frequently  at  the  beginning  of  the 
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1  operation  phase  to  monitor  system  performance  and  decreased  to  once  per  week  to  minimize  analytical 

2  costs.  Six  samples  for  each  parameter  were  expected  to  be  sufficient  to  determine  relative  stability  of 

3  the  system,  average  DRE,  and  influent  concentration-dependent  emissions. 

4  4.4.3  Post-Demonstration  Sampling 

5  Not  applicable 

6  4.4.4  Shutdown  Monitoring 

7  Not  applicable 

8  4.4.5  Quality  Assurance  Sampling 

9  Sampling  occurred  at  three  locations  during  the  optimization  and  operation  phases:  1)  the  influent 

10  (photocatalytic  oxidizer  influent  [PCOI]),  2)  the  effluent  (photocatalytic  oxidizer  effluent  [PCOE]),  and 

11  3)  the  caustic  scrubber  effluent  (CSE)  (Figure  4-1).  The  CSE  was  only  sampled  for  compotmds  with 

,12  no  demonstrated  IC  29  scrubber  removal  efficiency  which  had  a  potential  to  be  present  (i.e.,  chlorine 

13  [Cy,  phosgene).  The  purpose  of  the  CSE  sampling  was  to  ensure  that  if  these  constiments  were  being 

14  produced  during  the  process,  they  would  be  neutralized  by  the  scrubber  to  protect  workers  and  the 

15  general  public  from  exposure.  The  majority  of  samples  were  collected  from  the  PCOI  and  PCOE. 

16  During  the  optimization  phase,  samples  were  collected  for  all  of  the  analyses  presented  in  Table  4-1  for 

17  every  set  of  system  parameters.  Ttoee  sets  of  varying  system  parameters  were  tested.  The  frequency 

18  and  total  number  of  field  and  QC  samples  are  presented  in  Table  4-2. 

19 

20  Gas  samples  collected  for  analysis  by  an  on-site  gas  chromatograph  (GC)  were  collected  in  Tedlar® 

21  bags  following  the  technical  standard  operating  procedure  (TSOP)  PCO-002  and  California  Air 

22  Resources  Board  (CARB)  Method  422.1,  "Standard  Operating  Procedures  for  the  Sampling  of  Volatile 

23  Organic  Compounds  in  Emissions  from  Stationary  Sources  into  Tedlar®  Bags."  Cleaned,  leak-free, 

24  evacuated  Tedlar*  bags  were  used  to  collect  gas  samples  from  the  PCOI  and  PCOE  locations.  These 

25  samples  were  taken  to  an  on-site  laboratory  and  analyzed  by  GC  using  modified  EPA  Method  8021  and 

26  EPA  Method  18  (E18). 

27 

28  Carbon  monoxide  (CO)  was  tested  for  at  the  PCOE  in  Tedlar®  bags  according  to  American  Society  of 

29  Testing  and  Materials  (ASTM)  Method  D3416.  The  Tedlar®  bag  samples  were  shipped  to  an  off-site 

30  laboratory  for  GC  analysis. 

31 

32  Vapor  samples  were  screened  for  phosgene,  hydrochloric  acid  (HCl),  and  CI2  using  Draeger®  tubes. 

33  All  Draeger*  tube  samples  were  collected  in  triplicate.  Clean  Tedlar*  bags  were  used  to  collect 

34  samples  from  the  PCOE.  The  sample  was  then  drawn  from  the  Tedlar®  bag  through  the  Draeger®  tube 

35  sample  orifice  according  to  procedures  outlined  in  the  Draeger®  manual. 
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Table  4-1 

SUMMARY  OF  SAMPLE  LOCATIONS  AND  ANALYSES  DURING 
THE  PCO  TREATABILITY  STUDY  OPTIMIZATION  PHASE 


Sampling 

Location 

PCO  System  Treatability  Study  Monitoring  Analyses 

Vapor 

Flow, 

Temperature, 

Pressure, 

Humidity 

Halogenated 
and  Aromatic 
VOCs  and 
NMOCs 
(8021  and 
TOM) 

Phosgene 

(Draeger* 

Colorimetric 

Tube) 

Carbon 

Monoxide 

(ASTM 

D3416) 

PCOI 

X 

X 

PCOE 

X 

xU) 

X 

X 

CSE 

X® 

PCO 

NMOCs 

PCOE 

ASTM 


Photbcatalytic  oxidanon  VOCs 

Non-methane  organic  compoimds  PCOI 

PCO  effluent  CSE 

American  Society  of  Testing  and  Materials 


Volatile  organic  compounds 

PCO  influent 

Caustic  scrubber  effluent 


The  8021  method  included  the  reporting  of  unknown  analj^tes  and  estimation  of  concentration  so  that 
the  presence  or  absence  and  relative  concentration  of  intermediates  (altbou^  not  identifled)  can  be 
determined. 

This  sample  was  only  collected  at  this  location  if  phosgene  had  been  detected  at  the  PCOE  under  these  same 
operating  parameters. 
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Table  4-2 


PCO  SYSTEM  SAMPLING  -  OPTIMIZATION  PHASE 


Parameter  Method  Sample 

Location 


Flow, 

Temperature, 

Pressure, 


Samples  (Primary  +  Field  (JC  TVpe) 


Humidity 


Halogenated 
and  Aromatic 
VOCs  and 


NMOCs 


Phosgene 


Carbon 

Monoxide 


8021  and 
E18 

modified 

(On-site 

GC) 


Draeger® 


ASTM 

D3416 


PCOE 


PCOI 


PC 


PCOE 


CSE® 


PCOE 


Each  Test 
Condition*^’ 

Location 

Total 

1 

8 

1 

8 

1 

8 

1 

8 

1 

8 

1 

4 

1 

8 

GRAND  TOTAL 


'  ^  All  samples  were  collected  and  analyzed  in  triplicate. 

®  These  samples  were  only  collected  at  this  location  if  phosgene  has  been  detected  at  the  PCOE 
under  these  same  operating  parameters. 

Estimate  of  8  test  conditions  using  TO  14  analysis. 

QC  samples  are  not  included  in  the  total  analyses.  The  QC  samples  analyzed  at  the  optimization 
phase  included  those  described  in  Subsection  4.6  at  the  required  frequencies. 

PCO  Photocatalytic  oxidation  VCXTs  Volatile  organic  compounds 

NMOCs  Non-methane  organic  compounds  PCOI  PCO  influent 

PCOE  PCO  effluent  CSE  Caustic  scrubber  efBueni 

ASTM  American  Society  of  Testing  and  Materials  <3C  Gas  diromatogr^hy 

QC  Quality  control 
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1 

2 

3 

4 

5 


6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 
29 


Table  4-3 

SUMMARY  OF  SAMPLE  LOCATIONS  AND  ANALYSES  DURING 
THE  PCO  TREATABILITY  STUDY  OPERATION  PHASE 
PCO  System  Treatability  Study  Monitoring  Analyses 


Vapor  Monitoring 

Sampling  Location 

Parameters 

PCOI 

PCOE 

CSE 

Flow,  temperature,  pressure,  humidity 

X 

X 

Halogenated  and  aromatic  VOCs  and  NMOCs 
(8021  and  E18  mod.) 

X 

X 

X 

VOCs  (Method  TO-14  plus  TICs  and  TPH) 

x‘ 

X' 

x^ 

Carbon  monoxide  (ASTM  D3416) 

X 

Hydrochloric  acid  (Draeger©  Tube) 

X 

Chlorine  (Draeger®  Tube) 

X 

x^ 

Nitrogen  oxides  (CARS  100) 

X 

Method  TO-14  analyses  included  total  petroleum  hydrocarbons  (TPH),  and  tentatively  identified 
conq)Ounds  (TICs). 

Sanq)les  were  collected  at  this  location  if  phosgene  or  other  toxic  VOCs  (analyzed  by  Method  TO- 
14)  or  chlorine  (analyzed  by  Draeger®  mbes)  were  detected  at  the  PCOE  previously  under  these 
same  operating  parameters. 


PCOI 

Photocatalytic  oxidation  influent 

PCOE 

Photocatalytic  oxidation  effluent 

CSE  . 

Caustic  scrubber  effluent 

VOCs 

Volatile  organic  compounds 

NMOCs 

Non-methane  organic  compounds 

TICs 

Tentatively  identified  compounds 

TPH 

ASTM 

Total  petroleum  hydrocarbons 

American  Society  of  Testing  and  Materials 

CARS 

California  Air  Resources  Board 

Canister  Samples 

Vapor  samples  collected  for  analysis  by  EPA  Method  TO-14  were  collected  in  canisters  following  EPA 
guidance  (EPA  1984).  Canister  samples  are  collected  to  verify  the  on-site  GC  analytical  results, 
calculate  analyte-specific  DREs,  and  provide  definitive  emission  data  during  the  operation  phase. 

Continuous  Monitoring 

Gas  samples  were  collected  from  the  PCOE  and  drawn  through  a  continuous  analyzer  for  determination 
of  NOx  by  CARS  Method  100.  Three  readings  were  taken  and  reported. 
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1  4.4.6  Flow  Rate  Determination 

2  Vapor  flow  rates  were  measured  using  an  averaging  pitot  mbe.  Gas  density  is  necessary  to  calculate 

3  volumetric  flow  rates  from  differential  pressures  measured  by  pitot  mbes.  Since  moismre  content  can 

4  affect  density,  it  was  monitored  with  a  hand-held  humidity  meter  (Omega  Model  No.  RH-20).  Gas 

5  density  is  also  affected  by  gas  temperature  and  pressure,  which  was  monitored  with  dial  gauges 

6  installed  at  the  PCO  unit  inlet  and  outlet. 

7  4.4.7  Sample  Containers,  Holding  Times,  and  Preservation 

8  The  sample  containers,  preservation  requirements,  and  analytical  holding  times  for  the  vapor  samples 

9  collected  during  the  treatability  smdy  are  specified  in  Table  4-4. 

10  4.5  Sample  Designation 

11  The  sample  numbering  scheme  was  developed  to  easily  identify  the  location  of  sample  and 

12  calculate  DRE  and  emissions  during  the  optimization  and  operation  phases.  Samples  were  identified 

13  according  to  the  sample  identification  scheme  specified  in  Table  4-5. 

14 

15  Samples  collected  on  the  same  day  and  at  the  same  location  (i.e.,  influent  or  effluent)  for  different 

16  analyses  were  given  the  same  identification  number.  Influent  and  effluent  samples  collected  on  the 

17  same  day  with  the  same  set  of  conditions  both  contained  the  same  xx  (see  Table  4-5)  part  of  the  sample 

18  number  for  ease  in  determining  which  influent  and  effluent  samples  are  related.  Note  that  only  one  set 

19  of  samples  for  the  various  parameters  were  collected  on  any  given  day  in  accordance  with  the  WIP. 

20  4.6  Field  Quality  Control 

21  The  field  QC  samples  included  VOC  verification  samples,  field  duplicates,  tr^  blanks,  and  field 

22  blanks.  A  description  of  the  purpose  and  frequency  of  collection  of  each  of  these  follows. 

23 

24  •  VOC  Verification  Samples.  VOC  verification  samples  were  collected  to  verify  the  identity  and 

25  concentration  of  the  contaminants  identified  in  the  on-site  laboratory  sample  results.  During  the 

26  optimization  phase,  approximately  10  percent  of  the  vapor  samples  sent  to  Itie  on-site  laboratory  for 

27  VOC  analysis  were  also  collected  in  SUMMA®  canisters  and  analyzed  using  Method  TO-14  at  an 

28  off-site  laboratory. 

29 

30  VOC  samples  collected  during  the  operation  phase  were  analyzed  by  both  the  on-site  laboratory  for 

31  rapid  assessment  of  the  PCO' process  and  the  off-site  laboratory  using  Method  TO-14  for 

32  verification  of  on-site  laboratory  sample  results  and  identification  of  any  intermediate  products  or 

33  byproducts  (i.e.,  phosgene).  The  canister  samples  collected  during  operation  were  considered 

34  primary  samples  and  were  collected  at  both  the  PCOI  and  the  PCOE,  providing  100  percent 

35  verification. 
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1  Table  44 

2 

3  SAMPLE  CONTAINER  AND  HOLDING  TIME  REQUIREMENTS 

4  FOR  VAPOR  SAMPLES  FROM  THE  PCO  TREATABILITY  STUDY 

5 


Parameter 

Analytical 

Method 

Sample 

Container 

Holding  Time 

Preservation 

Halogenated  and 

Aromatic  VOCs  and 
NMOCs  (On-site  GC) 

Method 

8021  and 
E18 

modified 

Tedlar*  bag 

24  hours 

None 

VOCs  (Off-site  lab) 

Method 

TO-14 

SUMMA® 

Canister 

14  days 

None 

Hydrochloric  Acid 

Draeger® 

tube 

Tedlar®  bag 

As  collected 

None 

Chlorine 

Draeger* 

tube 

Tedlar®  bag 

As  collected 

None 

Phosgene 

Draeger* 

mbe 

Tedlar*  bag 

M  collected 

None 

Carbon  Monoxide 

ASTM 

D3416 

Tedlar®  bag 

72  hours‘^^ 

None 

Nitrogen  Oxides 

CARB  100 

Continuous 

Monitor 

As  collected 

None 

No  holding  time  is  documented  in  the  method;  this  holding  time  is  typical  for  samples 
collected  in  Tedlar®  bags. 

Volatile  organic  compounds 
Non-methane  organic  compounds 
American  Society  of  Testing  and  Materials 
Gas  chromatography 
California  Air  Resources  Board 


6 

7 

8 

9  VOCs 

10  NMOCs 

11  ASTM 

12  GC 

13  CARB 

14 
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1  Table  4-5 

2 

3  SAMPLE  IDENTOICATION  SCHEME 

4 


Phase 

Sample  Location 

Sample  Identification 
Number®^ 

Optimization 

Process  Influent 

OPTA  -  XX 

Optimization 

Process  Effluent 

OPTE-xx  1 

Operation 

Process  Influent 

A  -  XX 

Operation 

Process  Effluent 

E-  XX 

Operation 

Caustic  Scrubber  Effluent 

SE  -  XX 

Both  Phases 

Field  Duplicates 

QD-xx 

Both  Phases 

Field  Blanks 

QB-xx 

Operation 

Trip  Blanks 

QT-xx 

Both  Phases 

Audit  Samples 

QS  -  XX 

XX  indicares  consecutive  numbers  from  the  start  of  each  phase  of  the 
treatability  smdy. 


Field  Duplicates.  Field  duplicate  restilts  are  used  to  assess  overall  precision,  which  includes  variability 
of  both  the  sample  collection  process  and  laboratory  analysis.  For  this  project,  field  duplicates  were 
collected  at  a  minimum  frequency  of  one  per  ten  samples.  Draeger®  tube  samples  were  collected  and 
analyzed  in  triplicate  for  every  sample  location. 

Trip  Blanks.  Trip  blank  results  are  used  to  identify  VOC  contamination  from  sample  media  or 
transport  and  storage  procedures.  Trip  blanks  are  subject  to  the  same  handling  protocols  as 
environmental  samples.  Trip  blanks  accompanied  one  of  the  shipments  of  VOC  gas  sampl^c  analyzed 
by  the  off-site  laboratory  using  Method  TO- 14  at  a  frequency  of  approximately  10  percent.  Trip  blanks 
did  not  accompany  san^les  hand-delivered  to  the  on-site  laboratory. 

Field  Blanks.  Field  blanks  are  used  to  determine  whether  contaminants  detected  in  samples  are 
actually  present  in  the  san:q>le,  or  are  a  result  of  external  contamination  of  the  sample  media  during  the 
sampling  process.  Field  blanks  were  collected  for  VOCs  and  HCl  to  assess  the  on-site  ambient 
concentrations.  The  field  blanks  were  collected  in  a  manner  similar  to  field  sample  collection  and  at  a 
minimum  frequency  of  10  percent. 
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5.0  TECHNOLOGY  PERFORMANCE  EVALUATION 


3  This  section  summarizes  the  results  of  the  system  optimization  of  the  Ti02  based  PCO  system  at  OU 

4  Cl,  and  the  subsequent  system  optimization  and  demonstration  at  IC  29.  The  complete  details  of  the 

5  system  optimization  at  OU  Cl  are  presented  in  Appendix  A. 

6  5.1  Optimization  at  OU  Cl 

7  The  demonstration  was  originally  scheduled  for  OU  Cl  based  on  the  design  maY^TniiTn  influpnf 

8  concentrations  provided  to  tiie  vendor  and  presented  in  Table  5-1.  As  previously  mentioned,  an  SVE 

9  removal  action  changed  the  character  of  the  contamination  present  at  the  site  (see  Table  5-1) 

10 

11  Table  5-1 

[2  PROCESS  STREAM  CHARACTERIZATION  AT  OU  Cl 


Compound 


Vinyl  Chloride 


1 , 1  -Dichloroethene 


Methylene  Chloride 


1 , 1-Dichloroethane 


cis-1 ,2-Dichloroethene 


Chloroform 


1 , 1 4-Trichloroethane 


Benzene 


1 ,2-Dichloroethane 


Trichloroethene 


Toluene 


Ethylbenzene 


m,p-Xylene 


o-Xylene 


Styrene 


1 , 3 ,5-Trimethylbenzene 


1 ,2,4-Trimethylbenzene 


1 ,4-Dichlorobenzene 


1 ,2-Dichloroben2ene 


n-Octane 


Acetone 


Cyclohexane 


Tetrachloroethene 


Total  Freons(§> 


TNMHC 


ppmv  Pans  per  million  by  volume 


Design  Maximum  Influent 
Concentration  (ppmv) 


11 


6 


61 


Actual  Influent  Concentration 
(Oct.  25»  1997)  (ppmv) 


2.1 


260 


5 


8 


20 


120 


3,000 


38 


11 


37 


13 


19 


5 


19 


1 


5 


50 


140 


100 


100 


<5 


6,000 


TNMHC  Total  non-methane  hydrocarbons 


3,500-4,400 
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1  5.1.1  Performance  Data/System  Optimization 

2  The  parameters  tested  during  optimization  at  OU  Cl  included  flow  rate,  O3  addition,  dilution  of  the 

3  contaminant  stream,  and  varying  path  length  in  accordance  with  the  sampling  matrix  presented  in  the 

4  Treatability  Test  Parameters  Matrix  Results  (Table  1,  Appendix  A).  Flow  rates  were  varied  by  use  of 

5  two  regenerative  blowers  in  a  parallel  configiuation.  One  blower  was  used  for  the  minimum  flow  (11 

6  to  13  eftn)  and  two  blowers  were  used  to  achieve  the  maximum  flow  (46  to  49  efin).  The  path  length 

7  was  varied  by  varying  the  number  of  reactor  path  lengths  that  the  vapors  passed  through.  The  shoner 

8  path  length  passed  the  vapor  through  2  reactors,  and  the  longer  path  length  passed  it  through  6  reactors 

9  (each  reactor  cell  is  approximately  6  feet  in  length).  The  O3  addition  was  varied  between  no  ozone  and 

10  1.13  efin  at  a  concentration  of  30,000  parts  per  billion  by  volume  (ppbv)  of  ozone.  The  vapor 

1 1  concentrations  were  varied  by  using  no  dilution  air,  50  percent  dilution  air,  and  90  percent  dilution  air. 

12  5.1.2  Remediation  Efficiency 

13  The  results  of  the  optimization  at  OU  Cl  showed  very  low  DREs  ranging  from  -30  percent  (the  minus 

14  denoting  generation  of  the  constituent)  to  26.5  percent  for  1,2-DCE,  from  -25.9  to  28.6  percent  for 

15  TCE,  and  from  -23  to  41  percent  for  NMOCs.  The  DREs  for  each  test  condition  are  presented  in 

16  Table  1,  Appendix  A.  On  the  basis  of  these  results,  the  demonstration  was  terminated. 

17  5.1.3  Process  Flow  Efficiency 

18  Technical  problems  were  encountered  during  the  optimization  of  the  PCO  unit  at  OU  Cl.  The  lessons 

19  learned  during  the  optimization  included: 

20 

21  1) 

22 

23 

24 

25  2) 

26 

27 

28 

29  Vendor  supplied  material  indicates  that  the  PCO  unit  has  a  low  destruction  efiflciency  when  treating 

30  acetonitrile,  acrylonitrile,  bromodichloromethane,  carbon  tetrachloride,  1,1-DCA, 

31  dibromochloromethanecetomitrile,  l,2-dibromo-3-chloropropane,  1,2-dichIoroethane,  dichloropropane, 

32  hydrazines,  MeCl,  1,1,1-TCA,  1,1,2-Trichloroethane.  A  vendor  supplied  list  of  contaminants  and  their 

33  relative  destruction  performance  is  presented  in  Appendix  B. 

34 

35  EMR  identified  IC  29  where  an  air  stripper  was  being  operated  to  strip  chlorinated  compounds  from 

36  groimdwater  into  a  vapor  stream.  EMR  persoimel  approved  the  proposed  redeployment  of  the  PCO 

37  unit  to  IC  29. 


The  power  ou^ut  of  the  UV  lamps  dropped  significantly  above  120°F.  To  solve  this  problem, 
the  regenerative  blowers  were  placed  downstream  of  the  PCO  unit  so  that  the  vapor  were 
drawn  through  the  unit  and  did  not  heat  the  UV  lamps. 

The  catalyst  was  fouled  by  the  introduction  of  LCSPHs.  To  solve  this  problem  the  vendor 
replaced  the  old  catalyst  with  new  catalyst  and  requested  a  new  site  to  conduct  the 
demonstration. 
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1  5.2  Performance  Data/System  Optimization  at  IC  29 


2  The  system  was  optimized  on  a  slipstream  drawn  from  the  air  stripper  at  the  groundwater  treatment 

3  plant  at  IC  29.  The  parameters  tested  during  optimization  included  flow  rate,  O3  addition,  and  UV 

4  wavelength,  values  for  which  are  summarized  in  Table  5-2.  The  tests  were  conducted  as  follows: 

5 

6  •  Test  1  used  the  maximum  flow  rate,  without  O3  addition  and  normal  lamps 

7  •  Test  2  used  the  maximum  flow  rate,  with  O3  addition  and  normal  lamps 

8  •  Test  3  used  the  minimum  flow  rate,  with  03  addition  and  normal  lamps 

9  •  Test  4  used  the  minimum  flow  rate,  without  O3  addition  and  normal  lamps 

10  •  Tests  5-8  replicated  the  flow  rates  and  O3  additions  in  Tests  1  through  4  using  the  hybrid  lamps 

11  •  Tests  9  replicated  the  conditions  of  Test  7.  The  vendor  then  modified  the  ozone  generator  to  savage 

12  oxygen  (O2  )  from  atmospheric  air  to  create  ozone,  and  varied  the  concentrations  of  O3  from  10 

13  liters/minute  (1/min)  for  Test  10,  to  5  (1/min)  for  Test  11,  and  20  (1/min)  for  test  12. 

14 


15  Table  5-2 

16  Major  Variables  Associated  with  Optimization  Phase 

17 


1  Test 

Flow 

Rate 

Ozone  Addition 

UV  Wavelength 

Destruction  and 
Removal 
EfUciency  (DRE) 

(sefm) 

None 

10 

L/min 

254  nm 

185  & 
254  nm 

Total 
VOC  % 

TCE% 

1 

' '  49 

X 

X 

83.2 

90.2 

2 

50 

X 

X 

92.1 

97.9 

3 

48 

X 

X 

93.9 

99.8 

4 

49 

X 

X 

93.2 

99.9 

5 

45 

X 

X 

92.7 

99.4 

6 

45 

X 

X 

95.0 

99.8 

7 

47 

X 

X 

95.1 

99.9 

8 

47 

X 

X 

94.9 

99.9  1 

9 

49 

X 

X 

93.0 

99.7 

10 

49 

10  L/min 
atm,  air 

X 

95.5 

99.7 

11 

47 

5  L/min 
arm  air 

X 

95.6 

99.7 

47 

20  L/min 
atm.  air 

X 

96.1 

99.8  1 

18 

nm 

Nanometers 

L/min 

Liters  per  minute 

19 

VOC 

Volatile  organic  compounds 

TCE 

Trichloroethene 

20 

% 

Percem 

UV 

Ultraviolet 

21 

ann.  air 

Atmospheric  air 
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1  •  Groundwater  Collection  and  Control 

2  •  Air  Pollution/Gas  Collection  and  Control 

3  •  Solids  Collection  and  Control 

4  •  Solids  Collection  and  Containment 

5  •  Liquids/Sediments/Sludges  Collection  and  Containment 

6  •  Drums/Tanks/Strucmres/Misc.  Demolition  and  Removal 

7  •  Scheduled  Equipment  Maintenance 

8  7.2.1  Mobilization  and  Preparatory  Work 

9  All  PCO  cost  informarion  was  provided  by  the  vendor  (Doug  Garside,  pers.  comm.)  and  reviewed  by 

10  URSG  for  reasonableness.  The  cost  information  is  presented  in  Appendix  J.  The  mobilization  and 

11  preparatory  costs  are  the  same  for  the  100  and  500  ppmv  streams.  The  2,000  ppmv  system  is  slightly 

12  larger  in  size  and  thus  requires  more  extensive  mobilization  efforts  and  preparation. 

13 

14  The  cost  analysis  will  assume  that  the  site  is  located  at  McClellan  AFB.  The  vendor  would  charter  a 

15  semi-tractor  trailer  to  transport  the  units  at  an  approximate  cost  of  $2,500.  The  three  units  are  similar 

16  enough  in  size  that  all  three  may  be  characterized  by  the  same  cartage  fee.  A  fork  lift  would  be 

17  required  to  unload  the  equipment  from  the  tractor  trailer  at  a  approximate  cost  of  $180  per  day  rental 

18  for  1  day. 

19 

20  Vendor  personnel  would  be  mobilized  to  the  site  via  commercial  air  travel  at  a  approximate  cost  of 

21  $600  per  person  for  a  total  cost  of  $1,200. 

22  , 

23  Assembly  and  shakedown  of  the  100  and  500  ppmv  equipment  would  take  vendor  personnel  4,  8-hour 

24  days  at  a  cost  of  $45  per  hour  for  a  total  cost  of  $1,500. 

25 

26  Assembly  and  shakedown  of  the  2,000  ppmv  equipment  would  take  vendor  personnel  6,  8-hour  days  at 

27  a  cost  of  $45  per  hour  for  a  total  cost  of  $2,200. 

28 

29  The  estimated  total  mobilization  and  preparatory  work  required  for  the  100  and  500  ppmv  systems 

30  would  be  $5,400  and  $6,120  for  the  2,000  ppmv  system. . 

31  7.2.1  Monitorii^,  Sampling,  Testing,  And  Analysis:  Pre-Demonstration  and  Post-Demonstration 

32  Not  applicable 

33  7.2.2  Site  Work 

34  The  equipment  requires  installation  of  220-240  volt,  single-phase,  60  Hertz  electrical  service,  if  it  is  not 

35  already  present  at  the  site.  The  100  and  500  ppmv  systems  would  require  a  150  amp  service  ^d  the 

36  2,000  ppmv  system  would  require  a  200  amp  service.  The  equipment  has  existing  panel  boxes  and 

37  requires  electrical  lines  to  be  run  from  the  electrical  supply.  The  estimated  cost  of  providing  500  feet  of 

38  adequate  electrical  line  for  the  100  and  500  ppmv  systems  is  $5,000,  with  an  additional  electrical  hook- 

39  up/start-up  fee  of  $4,000.  The  estimated  cost  of  providing  500-feet  of  adequate  electrical  line  for  the 

40  2,000  ppmv  system  is  $6,000,  with  an  additional  electrical  hook-up/start-up  fee  of  $4,000. 
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1  7.2.3  Surface  Water  Collection  and  Control 

2  Not  applicable 

3  7.2.4  Groundwater  Collection  and  Control 

4  Not  applicable 

5  7.2.5  Air  Pollution  /Gas  Collection  and  Control 

6  Operating  and  Consumable  Costs 

7 

8  The  primaiy  input  to  the  Matrix  system  is  electricity.  The  photon  source  (UV  lan^s)  and  irreversible 

9  electron  acceptor  source  (ozone  generator)  both  require  electrical  ii5)ut.  The  cost  analysis  assumes  an 

10  electrical  cost  of  $0.09  per  kWH.  Due  to  the  modular  nature  of  the  equipment,  modules  may  be  turned 

11  off  as  VOC  concentrations  decay  reducing  electrical  consumption.  The  Hertrical  savings  is 

12  incremental  with  the  use  of  the  wafer  modules. 

13 

14  The  Matrix  PCO  technology  is  transportable  via  a  tractor-nailer  rig.  Assembly  and  disassembly  took 

15  approximately  1  day  each  for  two  people.  The  Matrix  equipment  was  capable  of  nriltring  existing  site 

16  facilities.  The  demonstration  equipment  required  an  area  of  approximately  200  square  feet  (f^)(10  x  20 

17  feet).  A  240V/60  Hertz/single  phase/100  amp  service  is  required  for  the  equipment. 

18 

19  The  100  ppmv  system  contains  324,  65-watt  UV  lamps,  drawing  24.3  kW,  at  a  cost  of  $2.19  per  hour 

20  at  full  capacity.  The  yearly  cost  of  electricity  for  the  system,  with  95  percent  operational  time  would 

21  be  $16,000. 

22 

23  The  500  ppmv  system  contains  396,  65-watt  UV  lamps,  drawing  29.7  kW,  at  a  cost  of  $2.67  per  hour 

24  at  full  capacity.  The  yearly  cost  of  electricity  for  the  system,  with  95  percent  operational  time,  would 

25  be,  $18,000. 

26 

27  The  2,000  ppmv  system  contains  540,  65-watt  UV  lamps,  drawing  40.5  kW,  at  a  cost  of  $3.64  per 

28  hour  at  maximum  capacity.  The  yearly  cost  of  electricity,  with  95  percent  operational  time,  for  the 

29  system  would  be  $22,300. 

30 

31  Destruction  of  chlorinated  compounds  in  the  system  produces  chloro-acidic  effluent.  Gaseous  acidic 

32  emissions  are  effectively  controlled  by  passing  the  vapor  through  a  packed  tower  sodium  hydroxide 

33  (NaOH)  scrubber.  The  scrubber  design  is  sensitive  to  flow  throughput;  variance  in  acidic 

34  concentration  is  compensated  for  by  adjustment  of  caustic  input.  The  scrubber  would  be  with  a 

35  punq)ing  and  spray  system,  demister,  recycle  tank,  pH  monitor/controller,  electronic  valve,  and 

36  actuator  in  a  closed,  skid-mounted  system.  The  scrubber  would  be  electrically  interlocked  to  die  PCO. 

37  The  cost  of  the  scrubber  unit  would  be  $9,900  for  all  fliree  scenarios.  Installation  of  die  caustic 

38  scrubber,  by  the  manufacturer,  is  estimated  to  require  a  maTimiim  of  5  days  at  a  labor  rale  of  $750  per 

39  day  for  a  total  of  $3,750. 

40 

41  Caustic  consumption  will  decline  as  off-gas  concentrations  decay.  The  consunption  of  caustic  is 

42  estimated  to  be  at  a  maximum  of  0.5  gallons  per  day  of  50  percent  weight/weight  (w/w)  NaOH  to 
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1  remove  99.9  percent  of  the  acidic  effluent  from  the  2,000  ppmv  VOC  stream.  The  anticipated  cost  of 

2  50  percent  w/w  NaOH  is  $10  per  gallon.  The  annual  cost  of  caustic  per  year  for  the  100  ppmv  system 

3  would  be  $700,  for  the  500  ppmv  would  be  $1,000,  and  for  the  2,000  ppmv  would  be  $1,500. 

4 

5  Operating  cost  for  the  systems  includes  day-to-day  operation  with  scheduled  sampling  and  monitoring. 

6  The  labor  required  to  replace  components  is  not  included  in  this  figure.  The  operational  labor  for  the 

7  equipment  is  estimated  to  be;  $40,000  for  the  100  ppmv  system,  $45,000  for  the  500  ppmv  system, 

8  and  $55,000  for  the  2,000  ppmv  system. 

9 

10  Equipment  Cost 

11 

12  The  vendor  supplied  the  following  equipment  costs: 

13 

14  •  The  100  ppmv  system  would  have  a  capital  cost  of  $112,500. 

15  •  The  500  ppmv  system  would  have  a  capital  cost  of  $137,500. 

16  •  The  2,000  ppmv  system  would  have  a  capital  cost  of  $187,500. 

17 

18  Scheduled  Maintenance  Cost 

19 

20  The  UV  lamps  are  rated  by  the  manufacturer  to  maintain  85  percent  UV  output  for  10,000  hours. 

21  Replacement  may  be  dictated  by  a  gradual  decline  in  performance.  The  vendor  will  supply 

22  replacement  lamps  at  a  cost  of  $50  per  lamp.  Labor  to  change  out  UV  lamps  is  estimated  to  be  less 

23  than  1  day  for  all  3  scenarios  and  may  be  performed  by  vendor  staff  or  system  operator.  The  portion 

24  of  the  original  units  required  for  operation  after  10,000  hours  of  use  would  be  96  lanqjs  for  the  100 

25  ppmv  system,  120  lamps  for  the  500  ppmv  system,  and  192  lamps  for  the  2,000  ppmv  system  at  costs 

26  of  $4,800,  $6,000,  and  $9,600  respectively.  The  replacement  cost  is  incurred  in  the  second  year  of 

27  operation;  therefore,  to  report  an  annual  rate,  the  costs  have  been  divided  by  2. 

28 

29  For  these  stream  and  phase  characteristics,  the  TiOi  catalyst  mesh  requires  change  out  once  every  3 

30  years  at  a  cost  of  $75  per  ceU.  Labor  to  change  out  the  catalyst  would  be  1  day  for  the  100  and  500 

31  ppmv  systems  and  2  days  for  the  2,000  ppmv  system  and  may  be  performed  by  vendor  staff  or  system 

32  operator.  The  amount  of  catalyst  requiring  change  out  has  been  corresponded  to  the  UV  lamps  being 

33  replaced,  i.e.,  1  catalyst  section  per  lamp.  The  cost  of  replacement  catalyst  would  be  $7,200  for  the 

34  100  ppmv  system,  $9,000  for  the  500  ppmv  system,  and  $14,400  for  the  2,000  ppmv  system.  The 

35  replacement  cost  is  incurred  in  the  third  year  of  operation;  therefore,  to  report  an  annual  rate,  the  costs 

36  have  been  divided  by  3. 

37  7.2.6  Solids  Collection  and  Containment 

38  Not  applicable 

39  7.2.7  Liquids/Sediments/Sludges  Collection  and  Containment 

40  Not  applicable 
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1  7.2.8  Drums/Taiiks/Structures/Miscellaneous  Demolition  and  Removal 

2  Not  applicable 

3  7.2.9  Biological  Treatment 

4  Not  applicable 

5  7.2.10  Chemical  Treatment 

6  Not  applicable 

7  7.2.11  Physical  Treatment 

8  Not  applicable 

9  7.2.12  Thermal  Treatment 

10  Not  applicable 

11  7.2.13  Stabilization/Iixatioii/Encapsulation 

12  Not  applicable 

13  7.2.14  Decontamination  and  Decommissioning 

14  Not  applicable 

15  7.2.15  Disposal  (Commercial) 

16  Not  applicable 

17  7.2.16  Site  Restoration 

18  Not  applicable 

19  7.2.17  Donobilization 

20  Demobilization  of  the  of  the  100  and  500  ppmv  systems  would  require  2,  8-hour  days  by  2  personnel  at 

21  a  cost  of  $45  per  hour,  total  cost  of  $1,500;  forklift  rental  of  $180  per  day  for  1  day  to  load  equipment; 

22  and  return  transportation  of  equq)ment  to  Matrix  in  London,  Ontario,  Canada,  via  tractor  trailer,  at  a 

23  cost  of  $2,500.  The  total  demobilization  costs  would  be  $4,2(X3. 

24 

25  Demobilization  of  the  2,000  ppmv  system  would  require  3,  8-hour  days  by  2  personnel  at  a  cost  of  $45 

26  per  hour,  total  cost  of  $2,200;  forklift  rental  of  $180  per  day  for  1  day  to  load  equipment;  and  return 

27  transportatioh  of  equipment  to  Matrix  in  London,  Ontario,  Canada,  via  tractor  trailer,  at  a  cost  of 

28  $2,500.  The  total  demobilization  costs  would  be  $4,900. 

29 
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1 

2  7.3  RESULTS  OF  COST  ANALYSIS 

3 

4  Table  7-1 

5  Approximate  Costs  for  the  250  Standard  Cubic  Feet  per  Minute  (sefin)  Catalytic  Oxidation 

6  (CatOx)/PASS  Unit 

7 


Capital  Cost 

Annual  Operating  Cost  | 

Catox  Unit  (Installed) 

$101,000 

Operating  Labor 

$100,000 

Scrubber  (installed) 

$86,500 

Catalyst  Replenishment 

$6,500 

Caustic 

$2,500 

Natural  Gas 

$12,000 

Electricity 

$3,500 

NOx  Credits 

$4,000 

Total 

$193,500 

Total 

$128,500 

8 

9  Table  7-2 

10  Approximate  Costs  for  the  250  Standard  Cubic  Feet  per  Minute  (sefin) 

1 1  100  Parts  per  Million  by  Volume  (ppmv) 

12  Volatile  Organic  Compound  (VOQ  Matrix  unit 

13 


Capital  Cost 

Annual  Operating  Cost  | 

PCO  Unit  (Installed) 

$112,500 

Operating  Labor 

$40,000 

Caustic  Scrubber 
(installed) 

$13,600 

Electricity 

$16,000 

Caustic 

$700 

UV  lamp  replacement" 

$2,400 

Catalyst  replacement"" 

$2,400 

Total 

$126,100 

Total 

$61,500 

14  1  UV  lamp  replacement  prorated,  lamps  require  replacement  after  10,000  hours  of  use 

15  2  Catalyst  replacement  prorated  ,  catalyst  requires  replacement  after  25,000  hours  of  use 

16 
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Table  7-3 

Approxmiate  Costs  for  the  250  Standard  Cubic  Feet  per  Minute  (sc&n) 
500  Parts  per  Million  by  Volume  (ppmv) 

Volatile  Organic  Compound  (VOC)  Matitc  unit 


Capital 

Cost 

Annual  Operating  Cost  | 

PCO  Unit  (Installed) 

$137,500 

Operating  Labor 

$45,000 

Caustic  Scrabber 
(installed) 

$13,600 

Electricity 

$18,000 

Caustic 

$1,000 

UV  lamp  replacement^ 

$3,000 

Catalyst  replacement^ 

$3,000 

Total 

$151,100 

Total 

$70,000 

1  UV  lamp  rqjlacement  prorated,  lamps  require  replacement  after  10,000  hours  of  use 

2  Catalyst  replacement  prorated ,  catalyst  requires  replacement  after  25,000  hours  of  use 


Table  7-4 

Approximate  Costs  for  the  250  Standard  Cubic  Feet  per  Minute  (scfm) 
2,000  Parts  per  Million  by  Volume  (ppmv) 

Volatile  Organic  Compound  (VOC)  Matrix  unit 


Capital  Cost 

Annual  Operating  Cost 

PCO  Unit  (Installed) 

$187,500 

Operating  Labor 

$55,000 

Caustic  Scrubber 
(installed) 

$13,600 

Electricity 

$22,300 

Caustic 

$1,500 

UV  lamp  replacement^ 

$4,800 

Catalyst  replacement"^ 

$4,800 

Total 

$201,100 

Total 

$88,400 

1  UV  lamp  replacement  prorated,  lamps  require  replacement  after  10,000  hours  of  use 

2  Catalyst  replacement  prorated  ,  catalyst  requires  replacement  after  25,000  hours  of  use 


Table  7-5 

Approximate  Costs  for  the  250  Standard  Cubic  Feet  per  Minute  (sefin) 
100  Parts  per  Million  by  Volume  ^pmv) 

Volatile  Organic  Compound  (VOC)  GAC  Unit 


Capital  Cost 

Annual  Operating  Cost  | 

GAC  Unit  (Installed) 

$14,700 

Operating  Labor 

$40,000 

Electricity 

$2,100 

GAC  replacement 

$105,300 

Total 

$14,700 

Total 

$147,400 

PCOREP3.DOCC:\MT\MCAFB\PCO\PCOREP3.DCX: 


Printed  on  Recycled  Paper 


Titanium  Dioxide  Photocaialytic  Pilot  Test  Report 
URS  Greiner  -  California 
ARCS  EPA  Region  9 

Contract  No.  68-W9-0054  /  WA  No,  5440-9341 


Section  7.0 
Revision  No.:  1 
Date:  09/12/97 
Page  45 


Table  7-6 

Approximate  Costs  for  the  250  Standard  Cubic  Feet  per  Minute  (sefin) 
500  Parts  per  Million  by  Volume  (ppmv) 

Volatile  Organic  Compound  (VOC)  GAC  Unit 


1  Capital  Cost 

Annual  Operating  Cost  | 

GAC  Unit  (Installed) 

$50,000 

Operating  Labor 

$45,000 

Electricity 

$2,100 

GAC  replacement 

$198,200 

Total 

$50,000 

Total 

$245,300 

Table  7-7 

Approximate  Costs  for  the  250  Standard  Cubic  Feet  per  Minute  (sc&n) 
2,000  Parts  per  Million  by  Volume  (ppmv) 

Volatile  Organic  Compoimd  (VOC)  GAC  Unit 


1  Capital  Cost 

Annual  Operating  Cost  | 

GAC  Unit  (Installed) 

$110,000 

Operating  Labor 

$55,000 

■$ 

Electricity 

$2,100 

GAC  replacement 

$495,400 

Total 

$110,000 

Total 

$552,500 

Sensitivity  Analysis 

A  number  of  fectors  affect  the  estimated  cost  of  treating  gaseous  phase  VOCs  with  the  PCO  Ti02, 

technology.  The  cost  analysis  is  based  on  the  following: 

•  Off-gas  composition.  The  chemical  make  up  of  the  contaminants,  to  a  large  extent,  governs  the  rate 
of  destruction.  Unsaturated  and  halogenated  contaminants  have  shown  to  be  more  effectively 
remediated  by  the  technology  than  saturated  organics.  Vendor  modules  are  added  in  series  to 
increase  retention  time  for  resistive  con^tmds. 

•  Saturated  a%hatics  in  the  off-gas.  Elevated  concentrations  of  saturated  aliphatics  are  not  effectively 
remediated  by  this  technology.  Intermediates  of  the  saturated  aliphatics  have  been  shown  to  adhere 
to  and  build  up  on  the  catalyst  surface.  The  deposition  of  hydrocarbons  inhibits  photon  penetration 
to  the  catalyst,  effectively  blinding  it. 

•  Off-gas  flow  rate.  The  equ^ment  is  flow-rate  sensitive;  increasing  flow  requires  more  equipment. 
Modules  are  added  in  parallel  to  scale  up  flow  rate  throughputs. 

•  Humidity.  Although  the  technology  performs  adequately  on  arid  streams  (less  than  20%  relative 
humidity),  elevated  water  vapor  in  die  air  stream  has  been  shown  to  enhance  destruction. 
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8.0  RECOMMENDATIONS 
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As  previously  noted,  during  the  demonstration,  IC  29  was  imdergoing  construction.  The  testing  of  the 
new  equipment  resulted  in  frequent  shutdowns  of  the  PCO  early  in  the  demonstration  period.  Testing 
for  phosgene  after  these  shutdowns  yielded  detections  as  high  as  10  ppm,  although  die  manufacturer  of 
the  Drager*  mbes  has  indicated  that  the  results  may  not  be  reliable  under  the  conditions  that  they  were 
used.  As  the  demonstration  continued  the  phosgene  detections  decreased  to  a  level  of  non-detect  over  a 
72-hour  period.  Although  there  is  some  concern  as  to  the  accuracy  of  these  detections,  due  to  potential 
interference  of  the  colorimetric  tubes  with  other  constituents  in  the  waste  stream,  to  reduce  the  potential 
for  phosgene  formation  the  following  recommendations  are  made: 

1)  Implementing  an  automatic  purge  with  ambient  air  in  the  event  of  an  unscheduled  shutdown. 
The  automatic  purge  could  be  accomplished  with  a  three-way  valve  that  would  supply  the  PCO 
system  with  ambient  air  upon  in  the  event  of  an  unscheduled  shutdown.  By  allowing  die  system 
to  operate  on  ambient  air,  the  system  would  obtain  necessary  cooling,  from  the  vapor  flow, 
allowing  it  to  remain  in  “steady  state”  (i.e.  constant  temperature). 

2)  Operating  the  PCO  unit  in  conjunction  with  caustic  scrubber  to  neutralize  any  acid  gases  that 
result  from  the  treatment  of  contaminated  vapors  within  the  PCO  unit.  The  design  of  the 
scrubber  will  vary  with  site  and  waste  stream. 

Additional  lessons  learned  include: 

3)  Because  of  potential  fouling  of  the  Ti02  catalyst,  the  PCO  technology  should  not  be  applied  to 
sites  where  the  contamination  is  principally  due  to  LCSPHs.  Anyone  contemplating  the  use  of 
the  PCO  at  such  a  site  should  work  closely  with  the  technology  vendor  to  minimize  the  risk  of 
catalyst  fouling. 

4)  The  254  nm  lamps  should  not  be  used  in  applications  where  the  process  temperatures  will 
exceed  120°F.  The  hybrid  lamps,  those  that  emit  UV  light  at  both  185  and  254  nm,  used  at  IC 
29  attain  optimum  performance  at  140°F. 

5)  The  residence  time  of  the  system  should  be  conservatively  designed.  The  demonstration  utilized 
two  path  lengths,  which  did  not  consistently  meet  the  DRE  requirements.  The  system  is  capable 
of  using  two,  four,  or  six  pathlengths. 
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1  9.0  CONCLUSIONS 

2 

3  Ti02-based  PCO  technology  is  an  effective  technology  for  destroying  chlorinated  compounds  present  in 

4  off-gas  from  SVE  and  HVDPE  technology.  During  optimization  the  PCO  system  exceeded  a  DRE  of 

5  95  percent  for  total  VOCs  and  99  percent  for  TCE,  during  the  demonstration  rtm  the  system  exceeded  a 

6  DRE  of  90  percent  for  total  VOCs  and  95  percent  for  TCE  and  1,2-DCE.  The  technology  emits  low 

7  levels  (1.5  ppmv)  of  NOx  and  is  cost  competitive  with  both  CatOx  and  GAC  for  treatment  of  off-gases 

8  laden  with  chlorinated  compoimds  when  employed  in  conjunction  with  a  caustic  scrubber  for  the 

9  control  of  acid  gases.  However  the  SMAQMD  95  percent  DRE  for  total  VOCs  was  only  met  during  die 

10  optimization  phase  and  dropped  to  92  percent  during  the  demonstration. 

11 

12  Cost  and  Performance 

13 

14  The  Matrix  Photocatalytic  Ti02  technology  is  not  intended  for  long  chain  samratpH  petroleum 

15  hydrocarbon  streams  such  as  encountered  at  OU  Cl.  However,  at  IC  29,  the  PCO  unit  removed  in 

16  excess  of  95  percent  of  the  TCE  and  1,2-DCE  and  90  percent  of  the  total  VOCs  from  the  gaseous 

17  stream.  This  performance,  however,  did  not  meet  the  SMAQMD  BACT  requirements  for  total  VOCs 

18  of  95  percent. 

19 

20  Implementation  of  Matrix  PCO  technology  should  consider: 

21 

22  •  The  primary  factors  affecting  gaseous  stream  remediation  using  Matrix  PCO  equipment  are  flow 

23  rate,  contaminant  type,  process  temperature,  and  contaminant  concentration. 

24 

25  •  The  modular  nature  of  the  PCO  equipment  allows  remediation  over  a  broad  range  of  flow  rates, 

26  contaminant  type,  and  contaminant  concentration  situations. 

27 

28  •  The  PCO  technology  efficiency  may  be  compromised  by  significant  concentrations  of  long-chain 

29  saturated,  aliphatic  compounds  in  the  air  stream. 

30 

31  •  The  UV  lamps  have  temperature  limitations;  above  optimum  temperatures  the  power  output  of  the 

32  lamps  is  limited.  The  254  nm  lamps  optimum  operating  temperature  is  llO^F  and  should  not  be 

33  operated  in  a  process  stream  exceeding  120°F.  The  hybrid  lanq>s  capable  of  emitting  UV  light  at 

34  both  185  and  254  nm  have  an  optimum  operating  temperature  of  140®F  and  should  not  be  operated 

35  in  a  process  stream  exceeding  150'’F. 

36 

37  •  The  PCO  technology  does  not  produce  hazardous  wastes,  however  it  should  be  noted  that 

38  contaminated  v^or  streams  often  contain  entrained  moisture.  This  entrained  moisture  is  collected  in 

39  a  knock-out  pot  placed  iq)stream  of  the  PCO  unit.  The  collected  fluid  may  need  to  be  managed  as  a 

40  hazardous  waste 

41  ■ 

42  This  technology  decreases  in  cost-effectiveness  as:  the  volume  of  the  vapor  flow  increases  beyond 

43  2,000  sefin,  the  concentration  of  contaminant  increases  (on  contaminant-specific  basis  TCE  beyond 

44  5,(XK)  ppmv),  and  as  the  background  or  non-target  organic  concentration  increases  (Garside,  pers. 

45  comm.) 
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Mr.  Roben  Shirley 
SM-ALC/EMR 
5050  Dudley  Blvd.,  Suite  3 
McaeUan  AFB,  CA  95652-1389 

Subject;  Contract  No.  68-W9-0054  /  WA  No.  54-40-9341 

McQellan  Air  Force  Base  Sofl  Vapor  Extraction  Work  Assignment 

Letter  Report  on  Performance  of  rcO  Technology  Demonstration  i 

and  Recommendations  for  Fntnre  Demonstrations 

Dear  Bob: 

i 

This  letter  rcpon  is  to  notify  you  of  the  results  of  the  Photocatalytic  Oxidation  (PCO)  Technology 
Demonstration  at  Site  OU  CL  TTie  purpose  of  the  letter  repon  is  to  inform  you  of  the  performance  of  the 
PCO  unit  and  make  recommendations  for  future  demonstrations  to  be  considered  by  EMR’s  Technology  Team,  ' 

PCO  Technical  Demonstration  History  *  ] 

The  PCO  unit  engineering  parameter  oprimizarion  began  on  October  23,  1995  and  continued  for  a  two-day 
period  through  October  24.  The  initial  results  indicated  that  the  system  was  achieving  low  destruction  and 
removal  efficiencies  (DREs).  j 

In  response  to  the  low  DREs  the  URS  team  investigated  the  potential  reasons  for  the  poor  performance  in  a 
conjunction  with  Matrix,  the  supplier  of  the  PCO  unit.  The  results  of  the  investigation  showed  that  the  | 
ultraviolet  (UV)  lamps  used  in  the  PCO  unit  were  unable  to  maintain  their  power  output  at  influent 
temperatures  of  150  degrees  F.  In  addition,  the  high  tcmpcranircs  may  have  interfered  with  the  performance  ^ 
of  the  catalyst.  To  rectify  the  poor  performance  Matrix  proposed  the  following  actions:  j 

1)  Cool  the  influent  to  ambient  levels  fay  placing  a  water-cooled  heat  exchanger  on  the  exhaust 
side  of  the  process  blowers 

2)  Replace  the  titanhim  dioxide  catalyst  to  eiiminaie  the  possibility  of  reduced  performance  due 
to  impairment  of  the  catalyst  from  the  high  inlet  tcmpcranircs  encountered. 

On  November  13,  1995  Matrix  returned  with  the  heat  exchanger  and  new  catalyse  On  November  14,  the 
new  equipment  was  plumbed  into  the  system  and  was  determined  to  leak.  To  eiiminaie  the  need  for  hear 
exchanger.  Matrix  requested  permission  to  place  the  blowers  on  the  downstream  side  of  the  PCO  to  eliminate  j 
the  gas  stream  heating  problem.  Due  to  the  potential  for  blower  degradation  due  to  acid  formation  in  the  PCO 
exhaust,  a  protective  cage  was  manufaemred  and  installed. 

The  PCO  umt  engineering  parameter  oprimizarion  was  restarted  on  November  20,  1995  and  continued  for  a  ^ 
iwo-wcck  period  through  November  30,  1995.  The  oprimizarion  phase  was  used  to  select  engineering 
parameters  to  optimize  the  DRE.  During  the  oprimizarion  phase.  URS  varied  the  throughput,  ozone  addition.  ' 

percent  dilution,  and  path  length.  The  throughput  was  varied  between  approximately  10  and  50  cubic  feet  ^ 
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per  minute  (cfin).  The  ozone  addition  was  varied  between  zero  and  1.13  standard  cubic  feet  (scf)  at  a 
concentration  of  30,000  pans  per  billion  volume  (ppbv).  The  percent  dilution  runs  included  zero,  fifty,  anrf 
ninety  percent  dilution.  The  path  length  was  varied  between  2  and  6  cells  (each  cell  is  approximately  6  feet 
in  lengdt). 

Samples  were  collected  at  the  PCO  unit  influent  and  effluent  ports.  The  samples  were  analyzed  by  Methods 
El  8  and  8021  by  an  on-site  laboratory.  The  results  were  reviewed  for  quality  assurance/quality  control 
entered  into  a  database  for  DRE  calculation.  The  DREs  were  used  to  compare  the  effectiveness  of 
unique  combination  of  engineering  parameters  identified  above.  The  runs  producing  the  bigb^  DREs  were 
re-run  to  obtain  confirmatory  results. 

PCO  Performance  Results 

Based  on  the  review  of  the  DREs  (see  Table  1)  calculated  from  the  optimizarion,  URS  and  Matrix  concluded 
that  the  PCO  unit  was  not  meeting  the  desired  level  of  desmiction  for  trichloroethene  (TCE),  1.2- 
dichloroediene  (1,2-DCE),  or  non-methane  organic  compounds  (NMOCs).  Our  review  of  the  optimizaiion 
data  indicates  that  potential  problems  with  the  power  oumut  of  the  lamps  and  Tna5;lfTiig  of  the  catalyst  may  be 
occurring.  Specifically:  .  * 

■  Phosgene,  a  product  of  incomplete  combusdon  appears  to  increase  in  concentration  as  the 
padi  lengdi  is  increased  (see  Table  2).  This  result  is  counter  to  the  expected  result. 

■  The  DRE  mean  values,  when  compared  by  dilution  (see  Table  3),  have  standard  deviations 
that  are  typically  greater  than  or  equal  to  the  mean  values,  indicating  a  high  degree  of  cr-Tin-^r 
in  the  dma.  There  is  no  clear  relation  between  diludon  and  DREs. 

■  Ozone,  an  elccnon  acceptor,  was  added  to  increase  the  performance  of  the  PCO  tmir  R 
appears  that  the  ozone  addition  (see  Table  4)  is  most  effective  at  maTiTniiTn  residence  time. 

■  Residence  time  is  a  combination  of  path  length  and  flow  rate;  TnariTmim  path  lengths  with 
minimum  flow  rates  yield  the  maximum  residence  time.  Table  5  and  the  accompai^ng 
Rgure  1  show  a  wide  scatter  in  the  DRE  data  and  a  poorly  defined  trend  indicating 
decreasing  DREs  with  increying  residence  time.  This  result  is  counter  to  the  expected 
result. 

To  investigate  the  cause  of  die  poor  performance.  URS  analyzed  samples  of  the  slip  stream  from  OU  Cl  using 
Method  TO-14  and  Matrix  had  the  catalyst  analyzed  by  X-ray  photoelectron  spectroscopy  (XPS),  Laser  Raman 
Spectroscopy  (LRS),  and  scanning  electron  microscopy  (SEM). 

The  results  from  the-  TO-14  analysis  (see  Attachment  1)  indicated  that  long-chain  single  bond  alipharie 
compound  with  between  6  and  10  carbon  molecules  was  present  in  the  slip  stream  and  could  potentially  be 
responsible  for  fouling  the  catalyst.  The  rnults  from  the  analysis  of  the  titannim  dioxide  catalyst  (see 
Attachment  2)  showed: 

1)  The  titanium  dioxide  is  in  the  active  anaiase  form  as  desired. 

2)  The  coating  particle  size  is  in  the  10  to  15  nanometer  (nm)  range. 

3)  The  coating  does  not  uniformly  cover  the  fiberglass  fibers,  which  is  not  desired. 

4)  High  carbon  levels  on  the  catalyst  surface  are  fouling  the  catalyst. 
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Matrix  has  concluded  that  the  high  concentrations  of  long  chain,  single-bond  al^jhatic  compounds  with 
between  6  and  10  carbon  atoms  contained  in  the  slip  stream  of  OU  Cl  have  lilxly  rendered  the  caiaivst 
ineffecnve.  Matrix  requested  that  the  technical  demonstration  team  consider  allowing  Matrix  to  '^‘*Tnon‘rTr^«'i» 
their  technology  at  an  alternative  site  that  contains  a  higher  level  of  halogenaied  volatile  oreanic  compounds 
(VOCs)  and  a  smaUer  amount  of  NMOCs,  particuiariy  diose  long  chain,  single-bond  aliphiics. 

Proposed  Future  Demonstration 

Based  on  the  results  from  OU  Cl  it  appears  that  sites  containing  high  concentrations  of  >JMOCs  are  probably 
not  suitable  for  a  demonstration  of  the  PCO  technology.  URS  and  Matrix  personnel  have  jointly  r^ewed 
the  data  from  IC  31  contained  in  the  Final  Characterization  Summary/Field  Sampling  Plan  Investigation 
Qu^  31.  March  1995.  Based  on  this  review  Matrix  has  indicated  that  the  mix  of  contaminants  found  at 
IC  31  would  be  an  appropriate  site  for  the  demonstration  of  the  PCO  technology. 

Anached  for  your  consideranon  (see  Attachment  3)  is  a  restrucmred  budget  to  accommodate  a  demonstration 
of  the  PCO  technology  at  IC  31.  URS  proposes  to  pay  Matrix  for  the  two  mobilizations  performed  at  OU 
Cl.  ^  if  pension  is  received,  for  a  third  mobilization  at  IC  31;  costs  for  aU  three  mobaizations  wdl  stav 
within  the  origmal  budget  of  S119,000.  The  proposed  budge:  wOl  cover  Matrix’s  costs  and  reserves  S10.544 
as  a  performmce  mcennve.  Matrix  will  begin  to  be  eligible  for  the  performance  incentive  if  the  PCO  unit 
meets  a  minimum  DRE  of  75%  under  operational  conditions.  Matrix  will  receive  full  payment  of  the 
incentive  if  the  average  DRE  of  the  PCO  unit  meets  or  exceeds  95%.  If  the  PCO  technology  does  not  achieve 
a  DRE  of  95  %  the  payment  wdl  be  reduced  linearly  in  proportion  to  the  DRE  (i.e.;  if  the  average  operational 
DRE  is  85%,  Matrix  will  be  eligible  for  50%  of  die  p^ormance  incentive,  or  S5,277).  Please  note  that  this 
subcontract  restructuring  has  been  finalized  with  Matrix  and  now  is  subject  to  EMR  ^roval. 

URS  ^rcciates  the  opportunity  to  work  with  EMR  staff  in  demonstrating  this  innovative  technology.  URS 
hopes  that  the  technology  team  will  consider  Matrix’s  request  for  a  demonstration  at  IC  3 1 .  Should  you  have 
any  questions  regarding  the  PCO  technology  demonstration,  please  contact  me  or  Marcus  Taylor  at  (916)  929- 


Sincerely, 

URS  CONSULTANTS,  INC. 

Sarabjit  Singh,  P.E. 

Site  Manager 

SS/mt 
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TREATABILITY  TEST  PARAMETERS  MATRIX  RESULTS 
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TREATABILITY  TEST  PARAMETERS  MATRIX  RESULTS  FOR  PHOSGENE 


Test  No. 

Flow  Rate 

(Cubic  Feel  Per  Mnmte 
[cfiaD 

Patb  Lengtb 

Ozone 

(cfia) 

DRntiott 

Air 

(«) 

Aasccne 

ftipBlT) 

1 

MkW 

2 

0 

90 

ND 

2 

Mm 

6 

0 

0 

15 

3 

Max 

2 

1.13 

90 

7.5 

4 

Max 

2 

0 

50 

ND 

5 

Max 

6 

0 

90 

ND  . 

6 

Mix 

6 

0 

50 

ND 

7 

Mm») 

2 

0 

90 

ND 

8 

Mitt 

2 

0 

50 

ND 

9 

Mm 

6 

0 

90 

ND 

10 

Mitt 

6 

0 

50 

ND 

11 

Max 

2 

1.13 

50 

ND 

12 

Max 

6 

1.13 

90 

10 

13 

Max 

i  ^ 

1.13 

50 

7.5 

14 

Mitt 

1 

2 

1.13 

90 

ND 

15 

Kfitt 

2 

i  1.13 

50 

ND 

16 

Mm 

6 

1.13 

90 

7.5 

17 

Mm 

6 

1.13 

50 

7J 

18 

Max 

2 

No 

0 

ND 

19 

Max 

6 

0 

0 

ND 

20 

Mitt 

2 

0 

0 

ND 

21 

Max 

2 

1.13 

0 

ND 

22 

Max 

6 

1.13 

0 

ND 

23 

Mia 

2 

1.13 

0 

ND 

24 

Mm 

6 

1.13 

0 

10-15 

25 

bfitt 

6 

1.13 

90 

10 

Notes:  Msxinaim  flow  capsibfliiy  of  die  puh  ieiigdi.coiifigumion  but  not  Iflcdy  to  exceed  50  cfnL 

Minmaint  flow  capabiix^  of  the  padi  teiQiti  configuzanon  but  not  likely  less  than  10  cftn. 

ppmv  pans  per  million  volume 

ND  notdrtectrd 
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Tables 


CHANGES  IN  DESTRUCTION  AND  REMOVAL  EFFICIENCY  (DRE)  BY  DILUTION 


Dflution 

0% 

50% 

90% 

Constitaent 

DCE 

TCE 

NMOC 

DCE 

TCE 

NMOC 

DCE 

TCE 

NMOC 

DREs 

0 

-12.1 

94  * 

-23.6 

23.9 

9 

39.8 

18.5 

41 

21.3 

10.1 

13 

-2.3 

27.8 

5 

33.4 

28.6 

39 

19.9 

-7.5 

7 

13.0 

13.0 

18 

0 

-25.9 

11 

20.6 

22.8 

13 

-30.1 

-13.3 

-10 

11.5 

16 

-8 

15.1 

19.7 

17 

19 

■  8.5 

19 

-85.7  • 

^3.6  * 

-23 

-16.0 

11.5 

18 

1.6 

6.1 

28 

-14.4 

-76.2  * 

14 

27.4 

13.4 

14 

-18.1 

-23.7 

23 

22.9 

19.0 

30 

26.5 

19.4 

13 

-14.4 

-76.2  » 

14 

-9.3 

1.5 

41 

16.5 

0.7 

32 

Mean 

14.4 

13.6 

-6.9 

6.0 

13.3 

12.6 

8.3 

18.8 

Standard 

Deviation 

15.0 

12.8 

3.6 

17.6 

18.7 

11.9 

19.5 

18.1 

21.9 

•  Considered  to  be  an  outlier. 

DCE  1^-Dichloroethene 

TCE  Trichloroetfaene 

NMOC  Non-methane  organic  compounds 


(62400-MMm20695.nH) 


Table  5 


DREs  WITH  RESIDENCE  TIME 


Path 

Influent 

Vdodty 

vn 

Residence 

TIV 

DREs 

Run 

Loigth 

riowrute 

(scfin) 

DCE  O 

TCE  A 

NMOC  □ 

I 

2 

46 

3.83 

0.26 

39.8 

18.5 

41 

2  ■ 

6 

12 

0.33 

3.00 

0 

-12.1 

94* 

3 

2 

46 

3.83 

0.26 

33.4 

28.6 

39 

4 

2 

45 

3.75 

0.27 

-23.6 

23.9 

9 

5 

6 

12 

0.33 

3.00 

0 

-25.9 

11 

6 

6 

13- 

0.36 

2.TI 

-2.3 

27.8 

5 

7 

2  . 

38 

3.17 

0.32 

11.5 

16.0 

-8 

8 

2 

38 

3.17 

0.32 

13.0 

13.0 

18 

9 

6 

11 

0.31 

3.27 

-85.7  * 

^3.6* 

-23 

10 

6 

11 

0.31 

3.27 

-30.1 

-13.3 

-10 

11 

2 

49 

4.08 

0.24 

19 

8.5 

■  19 

12 

6 

12 

0.33 

3.03 

-14.4 

-76.2  * 

14 

13 

6 

13 

0.36 

2.77 

,  1.6 

6.1 

28 

14 

2 

36 

3.00 

0.33 

22.9 

19.0 

30 

15 

2 

38 

3.17 

0.32 

18.1 

-23.7 

23 

16 

6 

12 

0.33 

3.00 

-9.3 

1.5 

41 

17 

6 

12 

0.33 

3.00 

-14.4 

-76.2  • 

14  1 

18 

2 

48 

4.00 

0.25 

21.3 

10.1 

13 

19 

6 

12 

0.33 

3.00 

19.9 

mm 

7 

20 

2 

36 

3.00 

0.33 

20.6 

22.8 

13 

21 

2 

47 

3.92 

0.26 

15.1 

19.7 

17 

22 

6 

11 

0.31 

2.11 

-16.0 

11.5 

18 

23 

2 

36 

3.00 

0.33 

27.4 

13.4 

14 

24 

6  • 

12 

0.33 

3:00 

26.5 

19.4 

13 

25 

6 

11 

0.31 

3.27 

16.5 

0.7 

32 

Note:  Assume  1  path  =  6  feet  DCE  1,2-DicfaIoroetfaene 

T  =  time  in  minutes  TCE  Tricfaloroethene 

L  =  length  in  feet  NMOC  Non-methane  oi^anic  conmounds 

*  Considered  to  be  an  outlier. 
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Figure  4:  Treatability  List 


The  TiOj  photocatalytic  systems  are  capable  of,  although  i 
destroying  the  following  organic  compounds  in  water  and  air: 


Easily  Decomposed 
Compounds 


Accnapfathcnc 
Accnaphtylcne 
Acetaldehyde 
Acetic  Add 
Acetone 

Acrolein  (Propenal) 

Acrylic  Add 

Alacblor 

Alcohols 

Aldicatb 

Aldiin 

Aznmonia 

Anfline 

Anthracene 

Benzene 

Benzoic  Add 

Benzyl  butyl  phthalate 

Bis  (2-ethyihexyi)  ether 

Bis  (2-ethylhe:^)  phthalate 

Butyl  Acr^atc 

Butyric  Add 

Carbon  Monoxide 

Chlorinated  Phenols 

Chloroaniline 

Chlorobenzene 

Chloroform 

Chloromethan 

2-Chloronaphthalene 

Chlorotolucne 

Cresois 

Qranide 

Cydohenanonc 

14-DCE 

U-DCE 

1,1-Dichloroethene 

U-Dichlorothene 

2,4-DichIorophenol 


Dichlorobenzcne 

Dichlorobenzidine 

Dichloropropene 

Dieidrin 

Dimethyl  Nitrosamine 
Dinitrophenol 
Dimethyl  Nitrosamine 
Dinitrophenol  • 

Dioxan 

EDTA 

Endrin 

Etitylbenzcne 

Fluoranthene 

Fluorcnc 

Formaldehyde 

Formic  Add 

Hcxachlorobcnzene 

Hydrazines 

Hydrogen  Sulphide 

Isobutyric  Add 

Isophorone 

Isopropanol 

Metfayiene  chloride 

Method  etfajd  ketone  (MEK) 

Meth^  iso^tyl  ketone  (MIBK) 

Mcthyimcrcaptan 

Mctityl  t-bu^ethcr 

MTBE 

Nnpthalenc 

Nitrobenzene 

Nitrogfyccrine 

Nitrophenoi 

Nitrosamine 

Nitrosodimethylamine 

PCBs 

Pentachlorophenol 
Pestidde  &  Herbicide 


limited  to,  removing  and 


Pbenanthrene 

Pbenoi 

Simple  Olefiiis 
Simple  Paraffins 
Tetracbloroethene  (PCE) 
Tetracbloroetbylene 
Tetrahydrofiiran 
Toluene 

Tricblorobenzene 

Tiidilorothene  (TCE) 

Tridilorothylene 

2,4,6-TrichIorpbenol 

Tiictbylamine 

Vinyi  Chloride 

Xylenes 

Low  Destruction 
Efficiency  Compounds 

Acetonitrile 

Acrylonitrile 

Biomodichlorometbane 
Carbon  tetrachloride 
Chloroethane 

1.1- DCA 
Dibromo* 

chloromethanecetonitrile 

1.2- Dibromo-3-chloropropane 

1.2- DichIoroe  thane 
Dichloropropane 
Hydrazines 
McQ 
1,U-TCA 
l,U-Tridiloroethan 
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PHQTOCATALYnC  OXIDATION  TECHNICAL  DEMONSTRATIOr?  DRE 
McAFB  SVE  System 
Site  iC29 


Test  Start  Date:  1/14/97 
Test  Start  Time:  10:00 
Sample  Date:  1/14/97 


lAIR  STRIPPER  FLOW  DATA 

Pressure 

-1.5 

fm.  Hg.) 

Temperature 

68 

(d«gF) 

dP 

1.750 

(in.W.C.) 

FiowRate 

49 

(scbn) 

Reiaiive  Humidity 

100 

r%  @  dea  F 

Test#:  1 
Path#:  2 
Dilution:  0% 
Ozone:  N 


Ambient  Temp:  40 

_(d*gF) 

lEFFLUENT  DATA  (PCQE)JNote  1 ) 

Sample# 

.  ORTE-01 

_ 

Sample  Time 

10-.53 

Pressure 

-6.9 

fm-Hg) 

Temperature 

66 

(«JegF) 

dP 

1.8 

fntW.C.) 

Flow  Rate 

62 

(scfm) 

Relative  Humidity 

54 

(%) 

Estimated  Moisture  (%) 

2 

lEsL  Dry  Gas  Rate  (dschn)  61 

1  INFLUENT  (PCOn  | 

Sample  #:  OPTA-01 
Samoie  Time:  10:43 

Vacuum:  N/A 

fin.  Hg) 

Temoerature:  N/A 

(deoR 

Method  EPA 18 


Compound 

Irffluent 

Effluent 

DRE 
(Note  2) 

C  Cone, 
(pofnv) 

Q  FiowRate 
fscfm) 

C  Cone 
(ppmv) 

Q  FiowRate 
(dsdm) 

Total  NMOC  as  Methane  by  EPA  18 

0 

49 

0 

61 

NC 

Caicuiaiion:  DRE  -  [1  -  (C  effiuent)*(Q  effluent)/(C  influ6nt)*(Q  inlitjent)]  *  100 


Method  8021 


Target  List  Compound 

Abbrev. 

MolWt 

I  Irffluent 

1  Effluem 

Cona 

MassEmissJon 

Coria 

Mass  Emission 

Rate 

Rate 

DRE 

(poinv) 

fltehr) 

(eonv) 

(Ih/hr) 

(Notes) 

1 .1-Oichloroethene 

DCE11 

97 

0J27 

0.000201 

0 

0.000000 

NC 

Methvlerre  chloride 

MTLNCL 

85 

0.057 

0.000037 

0.038 

0.000031 

17.95% 

cxs-1 .2-dichloroethene 

DCE12C 

97 

QJ36 

0.000269 

0.016 

0.000015 

94.53% 

Chloroform 

TCLME 

119.4 

as 

0.000551 

0.39 

0.000441 

20.00% 

Carbon  Tetrachlorxfe 

CTCL 

1  153.841 

0.78 

0.0009^1 

0.72 

0.001049 

-13.61% 

1  JZ-Dichioroethane 

DCA12 

1  98.96 

0.042 

0.000032 

I  0.028 

0.000026 

I  17.95% 

Benzene 

IBZ 

f  78 

I  0.49 

1  0.0002941 

1  0.25 

t  0.000185 

1  37Z1% 

Trichloroether>e 

ITCE 

1  131.41 

I  20 

i  0.020217 

1.6 

1  0.001991 

90.15% 

Tetrachloroethene 

IPCE 

1  165.85 

0.018 

Q.000023 

0.028 

0.000044 

-91.45% 

Total  Target  List  VOCa 

22.62 

0.022547 

3.07 

0.003780 

63Z3% 

Phosgene  Concentratiocr  NDatO^  (ppm) 


Notes: 

1.  At  the  effluent  the  dry  gas  flow  rate  is  used  to  caicuiate  mass  emtssion  rates.  Most  moisture  is  condensed  in 
the  sampling  train  and  impingers,  resulting  in  a  nearly  dry  gas  sample.  The  moistuna  content  in  the  process  gas  at  the 
effluent  is  estimatad  based  on  the  relative  humidity  measured  at  the  outlet  At  the  affluent  a  whole  gas  sample 
is  collected  without  condensation,  therefore  no  moisture  correction  is  required. 

Z  The  DRE  for  Total  NMOC  as  metharie  assumes  the  influent  molecular  weight  factor  to  be  equivaient  to  the 
effluent  molecular  weight  factor. 

3.  Total  OREs  are  not  calculated  for  the  total  target  list  VOC  because  all  corfflibutors  to  the  total  tefiuent  mass 
could  not  be  accurately  quantified. 

POOL  Photocatalytic  Oxidizer  Influent  DRE:  Destruc&on  and  Removal  Effiderxry 

PCOE:  Photocataiyiic  Oxidizer  Effluent  (Scrubber  Influent)  NC :  Not  Calculated 

VOC:  Volatile  Organic  Compounds  NM:  Not  Measured 

NMOC:  Non-Methane  Organic  Compounds  NA:  Not  Appticabie 

ND:  Not  Detected 


\TEST1.WQ1 


2(Klan-! 


^uanterra 


Volatile  Organics  by  GCMS  -  EPA  T014 


Enyironmcntsl 

Services 


Client ; 
Date  Sampled: 
Date  Received: 
Date  Analyzed: 
Time  Analyzed: 
Dilution  Factor: 
Concentration  Units: 


tJRS  Greiner, 
29  JAN  97 
31  JAN  97 
06  FEB  97 
17:11 
100 
PP3V 


Inc.  URS  Sample  #:  AOl 

Site  #:  PCO 
Lab  Project  #:  124403 

Lab  Sairole  #:  0001-SA 

Sample  Vol.  (ML)  : 

QC  Batch  (Lablotctl) :  G970206A1 
SACODE:  * 


Parameter 

Parlabel 

CAS 

RL 

Result 

Qual  p; 

Diehl  or  odifluoromethane 

FC12 

75-71-8 

200 

ND 

TT 

1 , 2 -Dichloro- 1 , 1 , 2 , 2 - 
tetrafluoroethane 

DCTFA12 

76-14-2 

200 

ND 

U 

TT 

Chloromethane 

CLME 

74-87-3 

400 

ND 

U 

TT 

Vinyl  chloride 

VC 

75-01-4 

200 

ND 

U 

TT 

Bromome  thane 

BRME 

74-83-9 

200 

ND 

U 

TT 

Chloroethane 

CLEA 

75-00-3 

400 

ND 

U 

Trichlorofluoromethane 

FCll 

75-69-4 

200 

ND 

u 

1 , 1 -Diehl  oroethene 

DCEll 

75-35-4 

200 

230 

u 

1, l,2-Trichloro-l,2, 2- 
trifluoroethane 

FC113 

76-13-1 

200 

ND 

■  TT 

Acetone 

ACE 

67-64-1 

1000 

ND 

u 

TT 

Dichloromethane 

MTLNCL 

75-09-2 

200 

ND 

U 

TT 

trans  -1,2  -Dichloroethene 

DCE12T 

156-60-5 

200 

ND 

U 

TT 

1 , 1-Di  chloroethane 

DCAll 

75-34-3 

200 

ND 

U 

TT 

Vinyl  acetate 

VA 

108-05-4 

1000 

ND 

■g* 

cis- 1 , 2 -Dichloroethene 

DCE12C 

156-59-2 

200 

270 

2-Butanone 

MEK 

78-93-3 

1000 

ND 

TT 

Chloroform 

TCLME 

*  67-66-3 

200 

440 

w 

1,1, 1-Trichloroethane 

TCAlll 

71-55-6 

200 

ND 

TT 

Carbon  tetrachloride 

CTCL 

56-23-5 

200 

700 

— 

1 , 2  -Dichloroethane 

DCA12 

107-06-2 

200 

ND 

u 

Benzene 

Tri  chloroethane 

BZ 

TCE 

71-43-2 

79-01-6 

200 

200 

320 

16000 

1 , 2 -Dichloropropane 

DCPA12 

78-87-5 

200 

ND 

n 

trans- 1 , 3  -  Diehl  or  opr  opene 

DCP13T 

10061-02-6 

200 

ND 

w 

TT 

Toluene 

BZME 

108-88-3 

200 

ND 

ij 

JJ 

cis-l, 3 -Diehl or opr opene 

DCP13C 

10061-01-5 

200 

ND 

TT 

4  -Methyl  -  2  -pentanone 

MIBK 

108-10-1 

1000 

ND 

TT 

1,1,2 -Tri chloroethane 

TCA112 

79-00-5 

200 

ND 

VJ 

TT- 

Tetrachl  oroethene 

PCE 

127-18-4 

200 

ND 

U 

TT 

1,2  -Dibromoethane 

EDB 

106-93-4 

200 

ND 

U 

TT 

Chlorobenzene 

CLBZ 

108-90-7 

■200 

ND 

U 

0 

Ethylbenzene 

EBZ 

100-41-4 

200 

ND 

JJ 

m-  St  p-Xylene(s) 

XYLMP 

1330-20-7 

200 

ND 

JJ 

o-Xylene 

XYLO 

95-47-6 

200 

ND 

JJ 

Styrene 

STY 

100-42-5 

200 

ND 

JJ 

1,1,2, 2-Tetrachloroethane 

PCA 

79-34-5 

200 

ND 

JJ 

Benzyl  chloride 

BZLCL 

100-44-7 

1000 

ND 

JJ 

1,3,5-  Trimethylbenzene 

TMB135 

108-67-8 

200 

ND 

JJ 

1,2, 4  -Trimethylbenzene 

TMB124 

95-63-6 

200 

ND 

JJ 

1,3  -Dichlorobenzene 

DCBZ13 

541-73-1 

200 

ND 

u 

DR£ 
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Environments] 

Services 


Volatile  Organics  by  GCMS  -  EPA  T014  (cont 


Client : 

URS  Greiner ,  Inc . 

URS  Sample  # 

AOl 

Date  Sanroled: 

29  JAN 

97 

Site  # 

PCO 

Date  Received; 

31  JAN 

97 

Lab  Project  # 

124403 

Date  Analyzed: 

06  FEB 

97 

Lab  San^le  # 

OOOl-SA 

Time  Analyzed: 

17:11 

Sample  Vol .  (ML) 

Dilution  Factor: 

100 

QC  Batch  (Lablotctl) 

G970206A1 

Concentration  Units: 

PPBV 

SACODE 

★ 

Parameter 

Parlabel 

CAS 

RL 

Result 

Qual  PARVQ 

1 , 4 -Pi  chlorobenzene 

DCBZ14 

106-46-7 

200 

ND 

U 

1 , 2  -Dichlorobenzene 

DCBZ12 

95-50-1 

200 

ND 

U 

2  r  4-Trichlorobenzene 

TCB124 

120-82-1 

2000 

ND 

U 

Hexachlorobutadiene 

HCBU 

87-68-3 

400 

ND 

u 

Surrogate 


Parlahel  CAS 


Result  Ejected 


1 , 2-Dichloroethane-d4 

Toluene-d8 

Bromo  f  luorobenz  ene 


DCA12D4 

BZMED8 

BR4FBZ 


17060-07-0 

2037-26-5 

460-00-4 


48 

49 
43 


50 

50 

50 


Environmental 

Services 


Volatile  Organics  by  GCMS  -  EPA  T014 


Client:  ORS  Greiner,  Inc. 

URS  Sample 

#: 

EOl 

Date  Sanroled:  23  JAN 

57 

Site 

#: 

PCO 

Date  Received;  31  JAN 

97 

Lab  Project 

U.  . 

tr  • 

124403 

Date  Analyzed:  06  FEB 

97 

Lab  Sample 

#: 

0002-SA 

Time  Analyzed:  16:41 

Sample  Vol.  (ML) : 

Dilution  Factor :  1.7 

QC  Batch  (Lablotctl)  : 

G970206A1 

Concentration  Units :  PPBV 

SACODE: 

★ 

URS 

Parameter 

Parlabel 

CAS  RL 

Result 

Qual  PARVQ 

Rev 

Dichlorodifluoromethane 

FC12 

75-71-8  3.4 

ND 

u 

1 , 2 -Diehl oro-1 ,1,2,2- 

tetrafluoroethane 

DCTFA12 

76-14-2  3.4 

ND 

u 

Chloromethane 

CLME 

74-87-3  6.7 

ND 

u 

Vinyl  chloride 

VC 

75-01-4  3.4 

ND 

U 

Bromomethane 

BRME 

74-83-9  3.4 

ND  ■ 

u 

Chloroethane 

CLEA 

75-00-3  6.7 

ND 

u 

Trichlorofluoromethane 

FCll 

75-69-4  3.4 

ND 

u 

1 , 1-Dichloroethene 

DCEll 

75-35-4  3.4 

ND 

u 

1, 1, 2-Trichloro-l, 2 , 2- 

trifluoroethane 

FC113 

76-13-1  3.4 

ND 

u 

Acetone 

ACE 

67-64-1  17 

20 

Pi chloromethane 

MTLNCL. 

75-09-2  3.4 

30 

_ 

trans-l,  2-Dichloroethene 

DCE12T 

156-60-5  3.4 

ND 

u 

1, 1-Dichloroethane 

DCAll 

75-34-3  3.4 

9.2 

Vinyl  acetate 

VA 

108-05-4  17 

ND 

u 

cis  -1,2  -Diehl  or  oethene 

DCE12C 

156-59-2  3.4 

4.3 

2-Butanone 

MEK 

78-93-3  17 

ND 

u 

Chloroform 

TCLME 

67-66-3  3.4 

180 

1, 1, 1-Tri  chloroethane 

TCAlll 

71-55-6  3.4 

ND 

u 

Carbon  tetrachloride 

CTCL 

56-23-5  3.4 

730 

E  E 

1 , 2 -Dichloroethane 

DCA12 

107-06-2  3.4 

3.9 

=s 

Benzene 

BZ 

71-43-2  3.4 

6.2 

— 

Trichloroethene 

TCE 

79-01-6  3.4 

270 

_ 

1 , 2  -Dichloropropane 

DCPA12 

78-87-5  3.4 

ND 

u 

trans  -1,3  -Dichloropropene 

DCP13T 

10061-02-6  3.4 

ND 

u 

Toluene 

BZME 

108-88-3  3.4 

ND 

u 

cis-1 , 3 -Dichloropropene 

DCP13C 

10061-01-5  3.4 

ND 

u 

4  -Methyl  -  2  -pent  anone 

MIBK 

108-10-1  17 

ND 

u 

1,1, 2-Trichloroethane 

TCA112 

79-00-5  3.4 

ND 

u 

Tet r achl oroe thene 

PCE 

,127-18-4  3.4 

ND 

u 

1 , 2 -Dibromoethane 

EDB 

106-93-4  3.4 

ND 

u 

Chlorobenzene 

CliBZ 

108-90-7  3.4 

ND 

u 

Ethylbenzene 

EBZ 

100-41-4  3.4 

ND 

u 

m-  a  p-Xylene(s) 

XYLMP 

1330-20-7  3.4 

ND 

u 

o -Xylene 

XYLO 

95-47-6  3.4 

ND 

u 

Styrene 

STY 

100-42-5  3-4 

ND 

u 

1 , 1 , 2 , 2  -Tetrachloroethane 

PCA  . 

79-34-5  3.4 

ND 

u 

Benzyl  chloride 

BZLCL 

100-44-7  17 

ND 

u 

1,3,5-  Tr  imethylbenz  ene 

TMB135 

108-67-8  3.4 

ND 

u 

1,2, 4  -Trimethylbenzene 

TMB124 

95-63-6  3.4 

ND 

u 

E  =  Concentration  exceeds  calibration  range.  Value  is  estimated. 
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Client : 
Date  Sampled: 
Date  Received: 
Date  Analyzed; 
Time  Analyzed: 
Dilution  Factor: 
Concentration  Units : 


URS  Greiner, 

29  JAN  97 

31  JAN  97 

06  FEB  97 

16:41 

1.7 

PPBV 


Inc- 


URS  Sairole  # : 
Site 
Lab  Project 
Lab  Sairole 
Sample  Vol.  (ML)  : 
QC  Batch  (Lablotctl)  : 

SACODE: 


SOI 

PCO 

124403 

0002-SA 

G970206A1 


Parameter 

Parlabel 

CAS 

RL 

Result 

Qual  PJ 

1 , 3  -Dichlorobenzene 

DCBZ13 

541-73-1 

3.4 

ND 

U 

1, 4  -Dichlorobenzene 

DCBZ14 

106-46-7 

3.4 

ND 

.  U 

1 , 2  -Dichlorobenzene 

DCBZ12 

95-50-1 

3.4 

ND 

U 

1,2, 4 -Tri  chlorobenzene 

TCB124 

120-82-1 

34 

ND 

U 

Hexachl  orobut  adi  ene 

HCBU 

87-68-3 

6.7 

ND 

U 

Sxirrogate 

Parlabel 

CAS 

Result 

Ejected 

1, 2-Dichloroethane-d4 

DCA12D4 

17060-07-0 

50 

50 

Toluene- da 

BZMED8 

2037-26-5 

49 

50 

Bromofluorobenzene 

BR4FBZ 

460-00-4 

45 

50 

Volatile  Organics  by  GCMS  -  EPA  T014 


^uanterra 

Environmcnal 

Services 


Client : 

URS  Greiner ,  Inc . 

URS  Sample  #: 

EOl 

Date  Sampled: 

29  JAN  97 

Site  #: 

PCO 

Date  Received: 

31  JAN  97 

Lab  Project  #; 

124403 

Date  Analyzed; 

OS  FEB  97 

Lab  Sairole  #: 

0002-SA 

Time  Analyzed: 

17:41 

Sample  Vol.  (ML)  : 

Dilution  Factor: 

10 

QC  Batch  (Lablotctl) ; 

G97020SA1 

Concentration  Units; 

PPBV 

SACODE: 

* 

Parameter 

Parlabel 

CAS 

RL 

Result 

Qual  PARVQ 

Dichlorodifluoromethane 

.  FC12 

75-71-8 

20 

ND 

xs 

1 , 2 -Dichloro- 1 , 1 , 2 , 2 - 

tetrafluoroethane 

DCTFA12 

7S-14-2 

20 

ND 

TT 

Chi orome thane 

CLME 

74-87-3 

40 

ND 

w 

TT 

Vinyl  chloride 

VC 

75-01-4 

20 

ND 

L/ 

TT 

Bromomethane 

BRME 

74-83-9 

20 

ND 

w 

TT 

Chloroethane 

CLEA 

75-00-3 

40 

ND 

IJ 

TT 

Tri  chi  or  o  fluorome  thane 

FCll 

75-59-4 

20 

ND 

w 

TT 

1 , 1-Dichloroethene 

DCEll 

75-35-4 

20 

ND 

u 

■Q- 

1, 1,2-Trichloro-l, 2, 2- 

trifluoroethane 

FC113 

7S-13-1 

20 

ND 

XJ 

Acetone 

ACE 

67-64-1 

100 

ND 

XT 

Pi chi orome thane 

MTLNCL 

75-09-2 

20 

30 

trans  -1 , 2-Dichloroethene 

DCE12T 

156-60-5 

20 

ND 

XT 

1, 1-Dichloroethane 

DCAll 

75-34-3 

20 

ND 

XJ 

Vinyl  acetate 

VA 

108-05-4 

100 

ND 

XJ 

cis  -1,2  -Dichloroethene 

DCE12C 

156-59-2 

20 

ND 

u 

2-Butanone 

MEK 

78-93-3 

100 

ND 

u 

Chloroform 

TdiME 

67-66-3 

20 

170 

1,1, 1-Tri  chloroethane 

TCAlll 

71-55-6 

20 

ND 

u 

Carbon  tetrachloride 

CTCL 

56-23-5 

20 

810 

1 , 2 -Di  chloroethane 

DCA12 

107-06-2 

20 

ND 

u 

Benzene 

BZ 

71-43-2 

20 

ND 

u 

Trichloroethene 

TCE 

79-01-6 

20 

260 

1 , 2  -  Diehl  oropropane 

DCPA12 

78-87-5 

20 

ND 

U 

trans  -1,3  -  Diehl  or  opr  opene 

DCP13T 

10061-02-6 

20 

ND 

U 

Toluene 

B2ME 

108-88-3 

20 

ND 

u 

cis  - 1 , 3  -Diehl oropr opene 

DCP13C 

10061-01-5 

20 

ND 

U 

4  -Methyl  -  2  -pentanone 

MIBK 

108-10-1 

100 

ND 

U 

1,1,2  -Trichloroe  thane 

TCA112 

79-00-5 

20 

ND 

u 

Tetrachloroethene 

PCE 

127-18-4 

20 

ND 

XJ 

1 , 2  -Dibromoe  thane 

EDB 

106-93-4 

20 

ND 

u 

Chlorobenzene 

CLBZ 

108-90-7 

20 

ND 

u 

Ethylbenzene 

EBZ 

100-41-4 

20 

ND 

u 

m-  &  p-Xylene{s) 

XYLMP 

1330-20-7 

20 

ND 

u 

o-Xyiene 

XYLO 

95-47-6 

20 

ND 

u 

Styrene 

STY 

100-42-5 

20 

ND 

u 

1,1,2, 2  -Tetrachloroethane 

PCA 

79-34-5 

20 

ND 

u 

Benzyl  chloride 

BZLCL 

100-44-7 

100 

ND 

u 

1,3, 5-Trimethylbenrene 

TMB135 

108-67-8 

20 

ND 

u 

1,2,4  -Trimethylbenzene 

TMB124 

95-63-6 

20 

ND 

u 

1 , 3  -Dichlorobenzene 

DCBZ13 

541-73-1 

20 

ND 

u 

TJRS 

Rev 
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Client : 

URS  Greiner ,  Inc . 

URS 

Sample  # : 

SOI 

Date  Sampled: 

29  JAN 

97 

Site  #: 

PCO 

Date  Received: 

31  JAN 

97 

Lab  Project  #: 

124403 

Date  Analyzed: 

06  FEB 

97 

Lab 

Sample  #: 

0002-SA 

Time  Analyzed: 

17:41 

Sairole  Vol.  (ML)  : 

Dilution  Factor; 

10 

QC  Batch  (Lablotctl) : 

G970206A1 

Concentration  Units : 

PPBV 

SACODE : 

* 

Parameter 

Parlabel 

CAS 

RL 

Result  Qua! 

PA 

1 , 4  -Di  chlorobenzene 

DCBZ14 

106-46-7 

20 

ND 

U 

1, 2  *-Di  chlorobenzene 

DCBZ12 

95-50-1 

20 

ND 

U 

1,2, 4-Trichlorobenzene 

TCB124 

120-82-1 

200 

ND 

U 

Hexachlorobutadiene 

HCBU 

87-68-3 

40 

ND 

U 

Surrogate 

Parlabel 

CAS 

Result  Sbqjected 

1 , 2-DichloroethaTie-d4 

DCA12D4 

17060-07-0 

50 

50 

Toluene-d8 

BZMED8 

2037-26-5 

50 

50 

Bromofluorobenzene 

BR4FBZ 

460-00-4 

45 

50 

PHOTOCATALYTIC  OXIDATtON  TECHNICAL  DFMONSTRATION  DRE 
McAFB  SVE  System 
Site  1C  29 


Test  Start  Date:  1/14/97 
Test  Start  Time:  13:00 
Sample  Date:  1/14/97 

Note:  Spreadsheet  calcing  using  in  H20  -  need  conversion! 


lAIR  STRIPPER  FLOW  DATA 

Pressure 

-1.7 

(in.  Hg.) 

Temperature 

64 

(degF) 

dP 

1.750 

(in.  W.C.) 

Row  Rate 

50 

(scfim) 

Relative  Humidity 

100 

(%  @  deq  F 

Test#:  2 

Path#:  J _ 

Dilution:  0% _ 

Ozone:  _ 

Ambient  Temp:  _53 _ (deg  F) 


EFFLUENT  DATA  (PCOB  (Note 


Sample# 

OPTE-02 

Sample  Time 

13:48 

Pressure 

-6.9 

On.  Hg) 

Temperature 

91 

(degF) 

dP 

1.8 

On.  W.C.) 

Row  Rate 

62 

(scfm) 

Relative  Humidity 

UNK 

(%) 

Estimated  Moisture  (%) 

0 

Est  Dry  Gas  Rate  (dscfm) 

62 

I  INFLUENT  (PCOi)  ^  | _ 

Sample  #:OPTA-02 

Sample  Time:  13:36 _ Vacuum:  N/A _ (in.  Hg)  Temperature:  N/A _ (deg  F) 


Method  EPA 18 


Compound 

Influent 

Effluent 

DRE 
(Note  2) 

C  Cone, 
(pomv) 

Q  Flow  Rate 
(sdim) 

C  Cone, 
(ppmv) 

Q  Flow  Rate 
(dscfm) 

Total  NMOC  as  Methane  by  EPA  18 

0 

50 

0 

62 

NC 

Calculation:  DRE  =  [1  -  (C  effiuent)*(Q  efRuent)/{C  infiuent)*(Q  influent)]  *  100 


Method  8021 


Target  List  Compound 

Abbrev. 

MoLWt 

1  Influent 

I  Effluent 

DRE 
(Note  3) 

Cone. 

(pomv) 

Mass  Emission 
Rate 
(IfaAir) 

Cone 

(Domv) 

Mass  Emission 
Rate 
(Ib/hr) 

1 ,1-Dichloroethene 

DCE11 

97 

0Z9 

0.000218 

0 

0.000000 

NC 

Methylene  chloride 

MTLNCL 

85 

0 

0.000000 

0.021 

0.000017 

NC 

cis-1  Z-dichloroethene 

DCE12C 

97 

0.37 

0-000279 

0 

0.000000 

NC 

Chlorofonn 

TCLME 

119.4 

1.1 

0.001020 

0.09 

0.000104 

89.84% 

Carbon  Tetrachloride 

CTCL 

153.84 

1.1 

0.001314 

0.79 

0.001172 

10,80% 

1 .2-Dichloroethane 

DCA12 

98.96 

0.082 

0.000063 

n  0.018 

0.000017 

72.73% 

Benzene 

IBZ 

78 

0.51 

i  0.000309 

0 

0.000000 

NC 

Trichloroethene 

TCE 

1  131.4 

18 

I  0.018362 

1  0.3 

0.000380 

97.93% 

Tetrachioroethene 

IPCE 

1  165.85 

1  0.087 

i  0.000112 

0.0083 

0,000013 

88.15% 

Total  Target  List  VOCs 

21.54 

0.021677 

1Z3 

0.001703 

9Z14% 

Phosgene  Concentration:  ND  at  0.25  (ppm) 


Notes: 

1.  At  the  effluent  the  dry  gas  flow  rate  is  used  to  calculate  mass  emission  rates.  Most  moisture  is  condensed  in 
the  sampling  train  and  impingers,  resulting  in  a  nearly  dry  gas  sample.  The  moisture  content  in  the  process  gas  at  the 
effluent  is  estimated  based  on  the  relative  humidity  measured  at  the  outlet  At  the  influent  a  whole  gas  sample 
is  collected  without  condensation,  therefore  no  moisture  correction  is  required. 

Z  The  DRE  for  Total  NMOC  as  methane  assumes  the  influent  molecular  weight  factor  to  be  equivalent  to  the 
effluent  molecular  weight  factor. 

3.  Total  DREs  are  not  calculated  for  the  total  target  list  VOC  because  all  contributors  to  the  total  influent  mass 
could  not  be  accurately  quantified. 


PCOI:  Photocatalytic  Oxidizer  Influent 
PCOE:  Photocatalytic  Oxidizer  Effluent  (Scrubber  Influent) 
VOC:  Volatile  Organic  Compounds 
NMOC:  Non-Methane  Organic  Compounds 


DRE:  Destruction  and  Removal  Efficiency 

NC :  Not  Calculated 

NM:  Not  Measured 

NA:  Not  Applicable 

ND:  Not  Detected 


V:\PC097\RUN2.WB2 


25-Aug-97 
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Volatile  Organics  by  GCMS  -  EPA  T014 


Client : 

URS  Greiner,  Inc. 

URS  Sample  # : 

A02 

Date  Sampled: 

04  FEB  97 

Site  #: 

PCO 

Date  Received: 

07  FEB  97 

Lab  Project  #: 

124530 

Date  Analyzed: 

12  FEB  97 

Lab  Sanrole  #: 

0001-SA 

Time  Analyzed: 

17:08 

Sample  Vol.  (ML) : 

Dilution  Factor: 

100 

QC  Batch  (Lablotctl) : 

G970212A1 

Concentration  Units : 

PPBV 

SACODE : 

* 

Parameter 

Parlabel 

CAS 

RL 

Result 

Qual  PARVQ 

Dichlorodifluorome  thane 

FC12 

75-71-8 

200 

ND 

U 

1 , 2-Dichloro-l , 1,2,2- 
tetrafluoroethane 

DCTFA12 

76-14-2 

200 

ND 

U 

Chloromethane 

CLME 

74-87-3 

400 

ND 

u 

Vinyl  chloride 

VC 

75-01-4 

200 

ND 

u 

Bromomethane 

BRME 

74-83-9 

200 

ND 

u 

Chloroethane 

CLEA 

75-00-3 

400 

ND 

u 

Tr i chi or of luor ome thane 

FCll 

75-69-4 

200 

ND 

u 

1 , 1 -Dichloroet hene 

DCEll 

75-35-4 

200 

240 

1, l,2-Trichloro-l,2,2- 
trifluoroethane 

FC113 

76-13-1 

200 

ND 

u 

Acetone 

ACE 

67-64-1 

1000 

ND 

u 

Di chloromethane 

MTLNCL 

75-09-2 

200 

ND 

u 

trans-1, 2 -Dichloroet hene 

DCE12T 

156-60-5 

200 

ilD 

u 

1 , 1-Dichloroethane 

DCAll 

75-34-3 

200 

•ND 

u 

Vinyl  acetate 

VA 

108-05-4 

1000 

ND  . 

u 

cis -1,2 -Dichloroethene 

DCE12C 

156-59-2 

200 

300 

2  -Butanone 

MEK 

78-93-3 

1000 

ND 

u 

Chloroform 

TCLME 

67-66-3 

200 

460 

= 

1,1, 1-Tri chloroethane 

TCAlll 

71-55-6 

200 

ND 

u 

Carbon  tetrachloride 

CTCL 

56-23-5 

200 

820 

= 

1 , 2-Dichloroethane 

DCA12 

107-06-2 

200 

ND 

u 

Benzene 

BZ 

71-43-2 

200 

270 

Trichloroethene 

TCE 

79-01-6 

200 

18000 

SS 

1 , 2-Dichloropropane 

DCPA12 

78-87-5 

200 

ND 

u 

trans-1^  3 -Dichloropropene 

DCP13T 

10061-02-6 

200 

ND 

u 

Toluene 

B2ME 

108-88-3 

200 

ND 

u 

cis -1,3 -Dichloropr opene 

DCP13C 

10061-01-5 

200 

ND 

u 

4  -Methyl  -  2  -pentanone 

MIBK 

108-10-1 

1000 

ND 

u 

1,1,2  -Tri  chloroethane 

TCA112 

79-00-5 

200 

ND 

u 

Tetrachloroethene 

PCE 

127-18-4. 

200 

ND 

u 

1 , 2-Dibromoethane 

EDB 

106-93-4 

200 

ND 

u 

Chlorobenzene 

CLB2 

108-90-7 

200 

ND 

u 

Ethylbenzene 

EBZ 

100-41-4 

200 

ND 

u 

m-  &.  p-Xylene(s) 

XYU^P 

1330-20-7 

200 

ND 

u. 

o-Xylene 

XYLO 

95-47-6 

200 

ND 

u 

Styrene 

STY 

100-42-5 

200  - 

ND 

u 

1,1,2 , 2-Tetrachloroethane 

PCA 

79-34-5 

200 

ND 

u 

Benzyl  chloride 

BZLCL 

100-44-7 

1000 

ND 

u 

1,3, 5-Trimethylbenzene 

TMB135 

108-67-8 

200 

ND 

u 

1,2,4  -Trimethylbenzene 

TMB124 

95-63-6 

200 

ND 

u 

1 , 3 -Dichlorobenzene 

DCBZ13 

541-73-1  ' 

200 

ND 

u 

Volatile  Organics  by  GCMS 


:PA  T014 


Services 


( cont . ) 


Client : 

uRS  Greiner,  Inc, 

URS 

Sample  # : 

A02 

Date  Sampled: 

04  FSB 

97 

Site  #: 

PCO 

Date  Received: 

07  FEB 

97 

Lab 

Project  #: 

124530 

Date  Analyzed: 

12  FEB 

97 

Lab 

»  Sample  #: 

0001-SA 

Time  Analyzed: 

17:08 

Sanrole 

Vol.  (ML)  : 

Dilution  Factor: 

100 

QC  Batch  (L 

lablotctl)  : 

G970212A1 

Concentration  Units: 

PPBV 

S  ACODE : 

* 

URS 

Parameter 

Parlabel 

CAS 

RL 

Result 

Qual  PARVQ .  Rev 

1 , 4  -Dichlorobenzene 

DCBZ14 

106-48-7 

200 

ND 

U 

1 , 2  -Dichlorobenzene 

DCBZ12 

95-50-1 

200 

ND 

U 

1,2, 4-Trichlorobenzene 

TCB124 

120-82-1 

2000 

ND 

U 

Eexachl  orobutadiene 

HCBU 

87-68-3 

400 

ND 

U 

Surrogate 

Parlabel 

CAS 

Result 

Expected 

1 , 2-Dichloroethane-d4 

DCA12D4 

17060-07-0 

46 

50 

Toluene -d8 

BZMED8 

2037-26-5 

48 

50 

Bromo  f  luorobenz  ene 

BR4F3Z 

460-00-4 

40 

50 

^uanterra 


Environmenzal 

Services 


Volatile  Organics  by  GCMS  -  EPA  TO 14 


Client:  URS  Greiner,  Inc. 

URS 

Sample  " : 

E02 

Date  Sampled:  04  FEB 

97 

Site  #: 

PCO 

Date  Received:  07  FEB 

97 

Lab  P 

Project 

124530 

Date  Analyzed:  12  FEB 

97 

Lab 

Sample 

0002-SA 

Time  Analyzed:  17:46 

Sample  Voi.  (ML)  : 

Dilution  Factor :  1.7 

QC  Batch  (Lablotctl) : 

G970212A3 

Concentration  Units :  PPBV 

S  ACODE : 

* 

Parameter 

Parlabel 

CAS 

Pdi 

Result 

Dichlorodifluoromethane 

FC12 

75-71-8 

3.4 

ND 

1, 2-Dichloro-l, 1, 2 , 2- 

tetrafluoroethane 

DCTFA12 

76“14“2 

3-4 

ND 

Chlororoethane 

CLME 

74-87-3 

6.7 

ND 

Vinyl  chloride 

VC 

75-01-4 

3.4 

ND 

Bromomethane 

BRME 

74-83-9 

3,4 

ND 

Chloroethane 

CLEA 

75-00-3 

6.7 

ND 

Tr  i  cbl  orofluorome  thane 

FCll 

75-69-4 

3.4 

ND 

1, 1-Dichloroethene 

DCEll 

75-35-4 

3.4 

ND 

1, 1, 2-Trichloro-l, 2 , 2- 

trifluoroethane 

FC113 

76-13-1 

3.4 

ND 

Acetone 

ACE 

67-64-1 

17 

18 

D i cbl or ome thane 

MTLNCL 

75-09-2 

3.4 

29 

trans - 1 , 2 -Dichloroethene 

DCE12T 

156-60-5 

3.4 

ND 

1, l-Dichloroethane 

DCAll 

75-34-3 

3-4 

9. 

Vinyl  acetate 

VA 

108-05-4 

17 

ND 

cis “1,2 -Dichloroethene 

DCE12C 

156-59-2 

3 -.4 

ND 

2“Butanone 

MEK 

78-93-3 

17 

ND 

Chloroform 

TCLME 

67-66-3 

3.4 

210 

1,1, l“Trichloroethane 

TCAlll 

71-55-6 

3.4 

ND 

Carbon  tetrachloride 

CTCL 

56-23-5 

3.4 

770 

1 , 2 -Dichloroethane 

DCA12 

107-06-2 

3.4 

4. 

Benzene 

BZ 

71-43-2 

3.4 

ND 

Trichloroethene 

TCE 

79-01-6 

3.4 

200 

1 , 2  -Dichloropropane 

DCPA12 

78-87-5 

3.4 

ND 

trans“l ,  3  -  Diehl  or  opr  opene 

DCP13T 

10061-02-6 

3.4 

ND 

Toluene 

BZME 

108-88-3 

3.4 

ND 

cis“l, 3-Dichloropropene 

DCP13C 

10061-01-5 

3.4 

ND 

4  “Methyl  -  2  -pentanone 

MIBK 

108-10-1 

17 

ND 

1,1,2  “Trichloroethane 

TCA112 

79-00-5 

3.4 

ND 

Tetrachloroethene 

PCE 

127-18-4 

3.4 

ND 

1 , 2 “Dibromoe thane 

EDB 

106-93-4 

3-4 

ND 

Chlorobenzene 

CDBZ 

108-90-7 

3.4 

ND 

E  thylbenz  ene 

EBZ 

100-41-4 

3.4 

ND 

m-  a  p-Xylene(s) 

XYLMP 

1330-20-7 

3.4 

ND 

0“'Xylene 

XYLO 

95-47-6 

3.4 

ND 

Styrene 

STY 

100-42-5 

3.4 

ND 

1,1,2, 2-Tetrachloroethane 

PCA 

79-34-5 

3-4 

ND 

Benzyl  chloride 

BZLCL 

100-44-7 

17 

ND 

1,3,5  -Trime  thylbenz  ene 

TMB135 

108-67-8 

3.4 

ND 

1,2, 4-Trimethylbenzene 

TMB124 

95-63-6 

3.4 

ND 

Qnal  PARVQ 
U 


E  =  Concentration  exceeds  calibration  range.  Value  is  estimated. 
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EnyironmenQl 
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Volatile  Organics  by  GCMS  -  EPA  T014 


(cont . ) 


Client : 

URS  Greiner ,  Inc . 

URS 

Sample 

S02 

Date  Sampled: 

04  FH3  97 

site  #: 

PCO 

Date  Received: 

07  FEB  97 

Lab 

Project 

124530 

Date  Analyzed: 

12  FEB  97 

Lab 

Sample 

0002-SA 

Time  Analyzed: 

17:46 

Saraole 

Vol.  (ML) ; 

Dilution  Factor: 

1.7 

QC  Batch  (Lahlotctl) : 

G970212A1 

Concentration  Units : 

PPBV 

SACODE: 

* 

Parameter 

Parlabel 

CAS 

Rb 

Result 

Qua!  Pj 

1 , 3  -Dichlorobenzene 

DCBZ13 

541-73-1 

3.4 

ND 

T7 

1 , 4-Dichlorobenzene 

DCB214 

106-46-7 

3.4 

ND 

TT 

1 , 2  -Di  chlorobenzene 

DCBZ12 

95-50-1 

3.4 

ND 

U 

TT 

1,2, 4  -Tri  chlorobenzene 

TCB124 

120-82-1 

34 

ND 

U 

TT 

Hexachlorobutadiene 

HCBU 

87-68-3 

6.7 

ND 

U 

U 

Surrogate 

Parlabel 

CAS 

Result 

Expected 

1 , 2 -Diehl or oe thane -d4 

DCA12D4 

17060-07-0 

48 

50 

Toluene -d8 

BZMED8 

2037-26-5 

48 

50 

Bromofluorobenzene 

BR4FBZ 

460-00-4 

45 

50 

URS 


b 


^uanterra 


Environmental 

Services 


Volatile  Organics  by  GCMS  -  EPA  T014 


Client : 

Date  Saitroled: 

Date  Received: 

Date  Analyzed 
Time  Analyzed:  15:22 
Dilution  Factor :  10 
Concentration  Units :  ‘  PPBV 


Parameter 

Dxcblorodif  luororaetbane 

1 . 2 - Dicbloro- 1 , 1 r 2 , 2 - 
tetrafluoroethane 

Chloromethane 

Vinyl  chloride 

Bromome  thane 

Chloroethane 

Tri  chlor  of  luorome  thane 

1 ,  i-Dichloroethene 

1 . 1 . 2- Trichloro- 1 ,2,2- 
trifluoroethane 

Acetone 

Di  chi  orome  thane 

trans  -1,2  -Di  chlor  oethene 

1.,  i-Dichloroethane 

Vinyl  acetate 

cis -1 , 2-Dichloroethene 

2-Butanone 

Chloroform 

1,1,1 -Trichloroethane 
Carbon  tetrachloride 
1 , 2  -Dichloroethane 
Benzene 

Trichloroethene 

1 . 2 - Dichloropropane 
trans - 1 , 3 -Dichloropropene 
Toluene 

cis -1, 3 -Dichloropropene 
4 -Methyl -2 -pentanone 

1.1. 2 - Trichloroethane 
Tetrachloroethene 

1 . 2- Dibromoethane 
rhl  o  r  obenz  ene 
Ethylbenzene 

m-  &  p-Xylene(s) 

o-Xylene 

Styrene 

1 , 1 , 2 , 2  -Tetrachloroe  thane 
Benzyl  chloride 
1,3, 5-Trimethylbenzene 
1,2,4  -Trimethylbenzene 

1 . 3 - Dichlorobenzene 


URS  Greiner, 
04  FEB  97 
07  FEB  97 
13  FEB  97 


Inc. 


Parlabel 

FC12 

DCTFA12 

CLME 

VC 

BRME 

CLEA 

FCll 

DCEll 

FC113 

ACE 

MTLNCIi 

DCE12T 

DCAll 

VA 

.DCE12C 

MEX 

TCLME 

TCAlll 

CTCL 

DCA12 

BZ 

TCE 

DCPA12 

DCP13T 

BZME 

DCP13C 

MIBK 

TCA112 

PCE 

EDB 

CLBZ 

EBZ 

XTLMP 

XYIO 

STY 

PCA 

BZLCL 

TMB135 

TMB124 

DCBZ13 


URS 

Sample 

E02 

Site 

^ . 
tr  . 

PCO 

Lab 

Pro j  ect 

124530 

T^b  Sample 

#: 

0002 

-SA 

Samole 

Vol.  (ML) : 

DC  Batch  (Lablotctli : 

G970213A1 

SACODE: 

★ 

CAS 

Rli 

Result 

75-71-8 

20 

ND 

76-14-2 

20 

ND 

74-87-3  ■ 

40 

ND 

75-01-4 

20 

ND 

74-83-9 

20 

ND 

75-00-3 

40 

ND 

75-69-4 

20 

ND 

75-35-4 

20 

ND 

76-13-1 

20 

ND 

67-64-1 

100 

ND. 

75-09-2 

20 

31 

156-60-5 

20 

ND 

75-34-3 

20 

ND 

108-05-4 

100 

ND 

156-59-2 

20 

ND 

78-93-3 

100 

ND 

67-66-3 

20 

210 

71-55-6 

20 

ND 

56-23-5 

20 

900 

107-06-2 

20 

ND 

71-43-2 

20 

ND 

79-01-6 

20 

180 

78-87-5 

20 

ND 

10061-02- 

-6  20 

ND 

108-88-3 

20 

ND 

10061-01- 

-5  20 

ND 

108-10-1 

100 

ND 

79-00-5 

20 

ND 

127-18-4 

20 

ND 

106-93-4 

20 

ND 

108-90-7 

20 

ND 

100-41-4 

20 

ND 

1330-20-: 

7  20 

ND 

95-47-6 

20 

ND 

100-42.-5 

20 

ND 

79-34-5 

20 

ND 

100-44-7 

100 

ND 

108-67-8 

20 

ND 

95-63-6 

20 

ND 

541-73-1 

20 

ND 

Qual  PARVQ 
U 
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^uanterra 

EnvironmenaJ 

Services 


Volatile  Organics  by  GCMS  -  EPA  T014 


Client : 

URS  Greiner,  Inc. 

URS  Sample  #: 

A03 

Date  San^led: 

05  FEB  97 

Site  #: 

IC  29 

Date  Received: 

10  FEB  97 

Lab  Project  #: 

124540 

Date  Analyzed: 

12  FEB  97 

Lab  Sample  #: 

0001-SA 

Time  Analyzed: 

18:12 

Sanrole  Vol.  (ML)  : 

Dilution  Factor: 

51 

QC  Batch  (Lablotctl) : 

G970212A1 

Concentration  Units: 

PPBV 

SACODE: 

* 

URS 


Parameter 

Parlabel 

CAS 

RL 

Result 

Qual  PARVQ 

DichlorodiflnoMmethan^a 

FC12 

75-71-8 

100 

ND  - 

n 

1, 2-Dichloro-l,  1,2,2- 

tetrafluoroethane 

DCTFA12 

75-14-2 

100 

ND 

u 

Chloromethane 

CLME 

74-87-3 

200 

ND 

u 

Vinyl  chloride 

VC 

75-01-4 

100 

ND 

u 

Bromomethane 

BRME 

74-83-9 

100 

ND 

u 

Chloroethane 

CLEA 

75-00-3 

200 

ND 

tj 

Trichlorofluorome  thane 

FCll 

75-59-4 

100 

ND 

XJ 

1, 1  -  Diehl  or  oethene 

DCEll 

75-35-4 

100 

250 

l,l,2-Trichloro-l,2,2- 

trifluoroe thane 

FC113 

75-13-1 

100 

ND 

TJ 

Acetone 

ACE 

57-64-1 

510 

ND 

u 

Dichlorome  thane 

MTLNCL 

75-09-2 

100 

ND 

n 

trans-1, 2-Dichloroethene 

DCE12T 

155-50-5 

100 

ND 

XJ 

1, 1 -Diehl oroe thane • 

DCAll 

75-34-3 

100 

ND 

XJ 

Vinyl  acetate 

VA 

108-05-4 

510 

ND 

u 

cis-1 , 2-Dichloroethene 

DCE12C 

155-59-2 

100 

310 

2-Butanone 

MEK 

78-93-3 

510 

ND 

u 

Chloroform 

TCLME 

57-56-3 

100 

470 

1, 1, 1-Trichloroethane 

TCAlll 

71-55-5 

100 

ND 

u 

Carbon  tetrachloride 

CTCL 

55-23-5 

100 

900 

1 , 2 -Di chloroethane 

DCA12 

107-05-2 

100 

ND 

u 

Benzene 

BZ 

71-43-2 

100 

310 

Tr i chi or o e t hene 

TCE 

79-01-5 

100 

18000 

_ 

1 , 2  -Dichloropropane 

DCPA12 

78-87-5 

100 

ND 

u 

trans  -1,3  -Dichloropropene 

DCP13T 

10061-02-5 

100 

ND 

u 

Toluene 

BZME 

108-88-3 

100 

ND 

u 

cis-1, 3 -Dichloropropene 

DCP13C 

10061-01-5 

100 

ND 

u 

4  -Methyl  -  2  -pentanone 

MIBK 

108-10-1 

510 

ND 

u 

1,1,2  -Trichloroe  thane 

TCA112 

79-00-5 

100 

ND 

u 

Tetrachloroethene 

PCE 

127-18-4 

100 

ND 

u 

1 , 2  -Dibromoethane 

EDB 

105-93-4 

100 

ND 

u 

Chlorobenzene 

CLBZ 

108-90-7 

100 

ND 

u 

Ethylbenzene 

EBZ 

100-41-4 

100 

ND 

u 

m-  a  p-Xylene(s) 

XYLMP 

1330-20-7 

100 

ND 

u 

o -Xylene 

XYLO 

95-47-5 

100 

ND 

u 

Styrene 

STY 

100-42-5 

100 

ND 

u 

1,1,2, 2 -Tetra chloroethane 

PCA 

79-34-5 

100 

ND 

u 

Benzyl  chloride 

BZLCL 

100-44-7 

510 

ND 

u 

1,3, 5-Trimethylbenzene 

TMB13S 

108-57-8 

100 

ND 

u 

1,2, 4  -Trimethylbenzene 

TMB124 

95-53-5 

100 

ND 

u 

1 , 3  -Dichlorobenzene 

DCB213 

541-73-1 

100 

ND 

u 

Ejxvironmcntsl 

Services 


Volatile  Organics  by  GCMS  -  EPA  T014  (coniB) 


Client : 

DRS  Greiner ,  Inc . 

URS  Sample 

AO  3 

Date  Sampled: 

05  FEB  97 

Site 

IC  29 

Date  Received: 

10  FEB  97 

Lab  Project  #: 

124540 

Date  Analyzed: 

12  FEB  97 

Lab  Sample  #: 

0001-SA 

Time  Analyzed: 

18:12 

Sample  Vol.  (ML) : 

Dilution  Factor: 

51 

QC  Batch  (Lablotctl) : 

G970212A1 

Concentration  Units: 

PPBV 

SACODE: 

★ 

Parameter 

Parlabel 

CAS 

RL 

Result 

Qual  PARVQ 

1 , 4  -Di  chlorobenzene 

DCBZ14 

106-46-7 

100 

ND 

U 

1 , 2  -Dichlorobenzene 

DCBZ12 

95-50-1 

100 

ND 

U 

1,2, 4 -Tri  chlorobenzene 

TCB124 

120-82-1 

1000 

ND 

U 

Hexachlorobutadiene 

HCBU 

87-68-3 

200 

ND 

U 

Surrogate 

Parlabel 

CAS 

Result 

Expected 

1 , 2  -Diehl  oroe  thane  “d4 

DCA12D4 

17060-07-0 

50 

50 

Toluene -dS 

BZMSD8 

2037-26-5 

51 

50 

Bromofluorobenzene 

BR4F3Z 

460-00-4 

43 

50 

Services 


Volatile  Organics  by  GCMS  -  EPA  T014 


client:  URS  Greiner,  Inc. 

URS 

Sanrole 

#: 

E03 

Date  Sampled:  05  FEB 

97 

Site 

•u. . 
tr  . 

IC  29 

Date  Received:  10  FEB 

97 

Lab 

Pro j  ect 

#: 

124540 

Date  Analyzed:  12  FEB 

97 

Lab 

Samnle 

■U.  . 
TT  • 

0002-SA 

Time  Analyz  ed :  18:40 

Sample 

Vol.  (ML)  : 

Dilution  Factor:  2.1 

QC  Batch  (Lahlotctl) : 

G970212A1 

Concentration  Units :  PPBV 

SACODE: 

★ 

URS 

Parameter 

Parlabel 

CAS 

RL 

Result 

Qual  PARVQ 

Rev 

Dichlorodifluorome  thane 

FC12 

75-71-8 

4.2 

KD 

U 

2-Dichloro-l^ 1, 2 , 2- 

tetraf luoroethan  e 

DCTFA12 

75-14-2 

4.2 

ND 

U 

Chloromethane 

CLKE 

74-87-3 

8.4 

KD 

U* 

Vinyl  chloride 

VC 

75-01-4 

4.2 

ND 

U 

Bromomethane 

BRMS 

74-83-9 

4.2 

ND 

U 

Chloroethane 

CLEA 

75-00-3 

8.4 

ND 

U 

Trichlorofluoromethane 

FCll 

75-69-4 

4.2 

ND 

U 

1, 1-Dichloroethene 

DCEll 

75-35-4 

4.2 

4.3 

1, 1, 2-Trichloro-l, 2 , 2- 

trifluoroethane 

FC113 

76-13-1 

4.2 

ND 

U 

Acetone 

ACE 

67-64-1 

21 

ND 

U 

Dichloromethane 

MTLNCL 

75-09-2 

4.2 

39 

_ 

trans  -1,2  -Dichloroethene 

DCE12T 

156-60-5 

4.2 

ND 

U 

1 , 1-Di  chloroethane 

DCAll 

75-34-3 

4.2 

19 

Vinyl  acetate 

VA 

108-05-4 

21 

ND 

u 

cis -1,2 -Dichloroethene 

DCE12C 

156-59-2 

4.2 

8.1 

2-Butanone 

MEK 

78-93-3 

21 

ND 

u 

Chloroform 

TCLME 

67-66-3 

4.2 

440 

= 

1, 1, 1-Tri chloroethane 

TCAlll 

71-55-6 

4-2 

ND 

u 

Carbon  tetrachloride 

CTCL 

56-23-5 

4.2 

940 

E  E 

1 , 2 -Dichloroethene 

DCA12 

107-06-2 

4.2 

8.7 

— 

Benzene 

BZ 

71-43-2 

4.2 

5.8 

Trichloroethene 

TCE 

79-01-6 

4.2 

370 

— 

1 , 2  -Dichloropropane 

DCPA12 

78-87-5 

4.2 

ND 

U 

trans - 1 , 3 -Dichloropropene 

DCP13T 

10061-02-6 

4.2 

ND 

u 

Toluene 

BZME 

108-88-3 

4.2 

ND 

u 

cis -1, 3 -Dichloropropene 

DCP13C 

10061-01-5 

4.2 

ND 

u 

4  -Methyl  -  2  -pentanone 

MIBK 

108-10-1 

21 

ND 

u 

1,1,2-  Trichloroe  thane 

TCA112 

79-00-5 

4.2 

ND 

u 

Tetrachloroethene 

PCE 

127-18-4 

4.2 

ND 

u 

1, 2-Dibromoethane 

EDB 

106-93-4 

4.2 

ND 

u 

Chlorobenzene 

CLBZ 

108-90-7 

4.2 

ND 

u 

Ethylbenzene 

EBZ 

100-41-4 

4.2 

ND 

u 

m-  a  p-Xylene(s) 

XYIiMP 

1330-20-7 

-  4.2 

ND 

u 

o -Xylene 

XYLO 

95-47-6 

4.2 

ND 

u 

Styrene 

STY 

100-42-5 

4.2 

ND 

u 

1,1,2, 2  -Tetrachloroethane 

PCA 

79-34-5 

4.2 

ND 

u 

Benzyl  chloride 

BZLCL 

100-44-7 

21 

ND 

u 

1,3, 5-Trimethylbenzene 

TMB135 

108-67-8 

4.2 

ND 

u 

1,2, 4  -Trimethylbenzene 

TMB124 

95-63-6 

4.2 

ND 

u 

E  =  Concentration  exceeds  calibration  range.  Value  is  estimated. 


%^u3ntBrr3 

Environmental 

Services 

Volatile  Organics  by  GCMS  -  EPA  T014  (cont 


Client : 

URS  Gre 

liner ,  Inc . 

URS  Sample 

E03 

Date  Sampled: 

05  FEB 

97 

site  #: 

IC  29 

Date  Received: 

10  FEB 

97 

Lab  Project  #: 

124540 

Date  Analyzed: 

12  FEB 

97 

Lab  Sample 

0002-SA 

Time  Analyzed: 

18:40 

Sample  Vol.  (ML)  : 

Dilution  Factor: 

2.1 

QC  Batch  (Lablotctl) : 

G970212A1 

Concentration  Units: 

PPBV 

SACODE: 

★ 

Parameter 

Parlabel 

CAS 

RL 

Resiilt 

Qua!  PJ 

1, 3 -Dichlorobenzene 

DCBZ13 

541-73-1 

4.2 

KD 

U 

1 , 4-Dichlorobenzene 

DCBZ14 

106-46-7 

4.2 

UD 

U 

1,2-Dichlorobenzene 

DCBZ12 

95-50-1 

4.2 

ND 

U 

1,2,4 -Trichlorobenzene 

TCB124 

120-82-1 

42 

•  ND 

U 

Hexachlorobutadiene 

HCBU 

87-68-3 

8.4 

ND 

u 

Surrogate 

Parlabel 

CAS 

Result 

Expected 

1 , 2-Dichloroethane-d4 

DCA12D4 

17060-07-0 

48 

50 

Toluene- d8 

BZMSDS 

2037-26-5 

50 

50 

B  r  omo  f  luor  obenz  ene 

BR4FBZ 

460-00-4 

43 

50 

6 


^uanterra 

EnvironmcnaJ 

Services 


Volatile  Organics  by  GCMS  -  2PA  T014 


Client : 

URS  Greiner ,  Inc . 

URS  Sample  #: 

S03 

Date  Sampled: 

05  FEB 

97 

Site  #: 

IC  29 

Date  Received: 

10  FEB 

97 

Lab  Project 

124540 

Date  Aaalyzed: 

13  FEB 

97 

Lab  Sample  #: 

0002-SA 

Time  Analyzed: 

14:56 

Sairple  Vol.  (ML)  ; 

Dilution  Factor: 

11 

QC  Batch  (Lablotctl)  : 

G970213A1 

Concentration  Units: 

PPBV 

SACODE: 

* 

uss 


Parameter 

Parlabel 

CAS 

RL 

Result 

Qual  PARVQ 

Diehl  orodifluorome  thane 

FC12 

75-71-8 

21 

ND 

U 

l,^2-Dichloro-l,i;2,2- 
"tetrafluoroe  thane 

DCTFA12 

76-14-2 

21 

ND 

U 

Chloromethane 

CLME 

74-87-3 

42 

ND 

U 

Vinyl  chloride 

VC 

75-01-4 

21 

ND 

U 

Bromomethane 

3RME 

74-83-9 

21 

ND 

u 

Chi  oroe  thane 

CLEA 

75-00-3 

42 

ND 

u 

Tr  i  chi  or  o  f  luor  ome  thane 

FCll 

75-69-4 

21 

ND 

u 

1 ,  l-Dichloroethene 

DCEll 

75-35-4 

21 

ND 

u 

1,1,2 -Trichloro- 1 ,2,2- 
t  r  i  f  luor  oethane 

FC113 

76-13-1 

21 

ND 

■  u 

Acetone 

ACE 

67-64-1 

110 

ND 

u 

Pi  chi  or  ome  thane 

MTLNCL 

75-09-2 

21 

35 

trans  -1,2  -Diehl  or  oethene 

DCE12T 

156-60-5 

21 

ND 

u 

1, 1-Dichloroethane 

DCAll 

75-34-3 

21 

ND 

u 

Vinyl  acetate 

VA 

108-05-4 

110 

ND 

u 

cis  - 1 , 2 -Dichloroethene 

DCE12C 

156-59-2 

21. 

ND 

■  u 

2  -Butanone 

MEK 

78-93-3 

110 

ND 

u 

Chloroform 

TCLME 

67-66-3 

21 

380 

= 

1,1, 1-Trichlor  oethane 

TCAlll 

71-55-6 

21 

ND 

u 

Carbon  tetrachloride 

CTCL 

56-23-5 

21 

910 

1 , 2 -Dichlor oethane 

DCA12 

107-06-2 

21 

ND 

u 

Benzene 

BZ 

71-43-2 

21 

ND 

u 

Trichloroethene 

TCE 

79-01-6 

21 

320 

= 

1 , 2  -Dichloropropane 

DCPA12 

78-87-5 

21 

ND 

u 

trans -1 , 3 -Diehl oropropene 

DCP13T 

10061-02-6 

21 

ND 

u 

Toluene 

BZME 

108-88-3 

21 

ND 

u 

cis  -1,3  -Dichloropropene 

DCP13C 

10061-01-5 

21 

ND 

u 

4  -Methyl  -  2  -pentanone 

MIBK 

108-10-1 

110 

ND 

u 

1,1, 2-Trichloroethane 

TCA112 

79-00-5 

21 

ND 

u 

Tetrachloroethene 

PCE 

127-18-4 

21 

ND 

u 

1 , 2  -Dibromoethane 

EDB 

106-93-4 

21 

ND 

u 

Chi  or  obenz  ene 

CLBZ 

108-90-7 

21 

ND 

u 

Ethylbenzene 

E5Z 

100-41-4 

21 

ND 

u 

m-  Sc  p-Xylene(s) 

XYLMP 

1330-20-7 

21 

ND 

u 

o- Xylene 

XYLO 

95-47-6 

21 

ND 

u 

Styrene 

STY 

100-42-5 

21 

ND 

u 

1,1,2, 2-Tetrachloroethane 

PCA  . 

79-34-5 

21 

ND 

u 

Benzyl  chloride 

bzlcl 

100-44-7 

110 

ND 

u 

1,3, 5-Trimechylbenzene 

TMB135 

108-67-8 

21 

ND 

u 

1,2,4  -Trimethylbenzene 

TMB124 

95-63-6 

21 

ND 

u 

1 , 3  -Dichlorobenzene 

DCBZ13 

541-73-1 

21 

ND 

u 

7 


m 


EnvironmcnTai 

Services 


Volatile  Organics  by  GCMS  -  EPA  T014 


Client : 

URS  Greiner ,  Inc . 

URS  Sample  # : 

E03 

Date  San^led: 

05  FSB  97 

Site  # : 

IC  29 

Date  Received: 

10  FEB  97 

Lab  Project  #: 

124540 

Date  Analyzed: 

13  FEB  97 

Lab  Sanrole  #: 

0002-SA 

Time  Analyzed: 

14:56 

Sample  Vol.  (ML)  : 

Dilution  Factor: 

11 

QC  Batch  (Lablotctl)  :> 

G970213A1 

Concentration  Units: 

PPBV 

S  ACODE : 

* 

Parameter 

Parlabel 

1 . 4  -Dichlorobenzene 

1 , 2 -Dichlorobenzene 

1.2.4  -Trichlorobenzene 
Hexachlorobutadi  ene 

DCB214 

DCBZi2 

TCB124 

HGBU 

Surrogate 

Parlabel 

1 , 2-Dichloroethane-d4 

Toluene-d8 

Bromofluorobenzene 

DCA12D4 

BZMED8 

BR4FB2 

CAS 

RL 

Result 

105-46-7 

21 

KD 

95-50-1 

21 

ND 

120-82-1 

210 

ND 

87-68-3 

42 

ND 

CAS 

Result 

Expected 

17060-07-0 

50 

50 

2037-26-5 

51 

50 

460-00-4 

47 

50 

(cont 


PARVQ 


d  a  a  a 


^uanterra 

Environmental 

Services 


Volatile  Organics  by  GCMS  -  SPA  T014 


Client: 

URS  Greiner,  Inc. 

URS  Sample  tr: 

QD03 

Date  Sanoled: 

05  FEB  97 

Site 

IC  29 

Date  Received: 

10  FSB  97 

Lab  Project 

124540 

Date  Analyzed: 

12  FEB  97 

Lab  Sanrole  #: 

0003-SA 

Time  Analyzed: 

19:08 

Sairole  Vol.*  (ML)  : 

Dilution  Factor: 

2.1 

QC  Batch  (Lablotctl) : 

G970212A1 

Concentration  Units: 

PPBV 

SACODE : 

* 

URS 


Parameter 

Parlabel 

CAS 

RL 

Result 

Qual  PARVQ 

Dichlorodifluoromethane 

FC12 

.  75-71-8 

4.2 

ND 

U 

1, 2-Dichloro-l, 1/2,2- 

tetrafluoroethane 

DCTFA12 

76-14-2 

4.2 

ND 

U 

Chlorome  thane  • 

CU^ 

74-87-3 

8.4 

KD 

U 

Vinyl  chloride 

VC 

75-01-4 

4.2 

4.2 

=  . 

Bromomethane 

BRME 

74-83-9 

4.2 

ND 

U 

Chi  or oe thane 

CLEA 

75-00-3 

8.4 

ND 

u 

Tr  i  chi  or  of  luor  omethane 

FCll 

75-69-4 

4.2 

ND 

u 

1,  i-Dichloroethene 

DCEll 

75-35-4 

4.2 

ND 

u 

1/1 , 2-Trichloro-l , 2,2- 

trifluoroethane 

FC113 

76-13-1 

4.2 

ND 

u 

Acetone 

ACE 

67-64-1 

21 

ND 

.  u 

Dichloromethane 

MTLNCL 

75-09-2 

4.2 

37 

= 

trans  - 1  /  2 -Dichloroethene 

DCE12T 

156-60-5 

4.2 

ND 

u 

1 / l-Dichloroe thane 

DCAll 

75-34-3 

4.2 

18 

= 

Vinyl  acetate 

VA 

108-05-4 

21 

ND 

u 

cis-1 , 2 -Dichloroethene 

DCE12C 

156-59-2 

4.2 

6.7 

= 

2-Butanone 

MEK 

78-93-3 

21 

ND 

u 

Chloroform 

TCLME 

67-66-3 

4.2 

420 

= 

1 / 1 , l-Trichloroethane 

TCAlll  • 

71-55-6 

4.2 

ND 

u 

Carbon  tetrachloride 

CTCL 

56-23-5 

4.2 

910 

E  E 

1, 2-Dichloroethane 

DCA12 

107-06-2 

4.2 

8.8 

= 

Benzene 

BZ 

71-43-2 

4.2 

5.4 

Trichloroethene 

TCE 

79-01-6 

4.2 

330 

= 

1 , 2  -Diehl  or  opr  opane 

DCPA12 

78-87-5 

4.2 

ND 

u 

trans-1 , 3  -Dichloropropene 

DCP13T 

10061-02-6 

4.2 

ND 

u 

Toluene 

BZME 

108-88-3 

4.2 

ND 

u 

cis-1 , 3 -Dichloropropene 

DCP13C 

10061-01-5 

4.2 

ND 

u 

4  -Methyl  -  2  -pent  anone 

MIBK 

108-10-1 

21 

ND 

u 

1  /.  1 , 2  -  Tri  chi  or  oethane 

tc:aii2 

79-00-5 

4.2 

ND 

u 

Tetrachloroethene 

PCE 

127-18-4 

4.2 

ND 

u 

1  /  2  -Dibroraoethane 

EDB 

106-93-4 

4.2 

ND 

u 

Chlorobenzene 

CLBZ 

108-90-7 

4.2 

ND 

u 

Ethylbenzene 

EBZ 

100-41-4 

4.2 

ND 

u 

m-  &  p-Xylene(s) 

XYLMP 

1330-20-7 

4.2 

ND 

u 

o-Xylene 

XYLO 

95-47-6 

4.2 

ND 

u 

Styrene 

STY 

100-42-5 

4.2 

ND 

u 

1 / 1 / 2 , 2 -Tetrachloroethane 

PCA 

‘  79-34-5 

4.2 

ND 

u 

Benzyl  chloride 

BZLCL 

100-44-7 

21 

ND 

u 

1,3, 5  -Trimethylbenzene 

TMB135 

108-67-8 

4.2 

ND 

u 

1,2,4  -Trimethylbenzene 

TMB124 

95-63-6 

4.2 

ND 

u 

E  =  Concentration  exceeds  calibration  range.  Value  is  estimated. 
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Volatile  Organics  by  GC>IS  -  SPA  T014 


Client : 
Date  Sampled: 
Date  Received: 
Date  Analyzed: 
Time  Analyzed: 
Dilution  Factor: 
Concentration  Units: 


Parameter 

1  r  3  -Di  chlorobenzene 

1. 4 - Di  chlorobenzene 
1 , 2 -Dichlorobenzene 

1.2. 4 - Trichlorobenzene 
Eexachlorobut  adi  ene 

Surrogate 

1,2  -  Di  chi  or  oe  thane -d4 
Toluene -d8 
B  r  omo  f  luor  obenz  ene 


^uanterra 


Environmcrtml 

Services 


(cont 


URS  Greiner,  Inc. 
05  FSB  97 
10  FEB  97 
12  FEB. 97 
19:08 
2.1 
PPBV 


URS  Sample  #:  QD03 
Site  #:  IC  29 
Lab  Project  #:  124540 

Lab  San^jle  #:  0003-SA 

Sample  Vol.  (ML) : 

QC  Batch  (Lablotctl) :  G970212A1 
SACODE:  * 


Parlafael 

CAS 

RL 

Result 

Qual  Pi 

DC3213 

541-73-1 

4.2 

ND 

TT 

DCBZ14 

106-46-7 

4.2 

ND 

TT 

DC3Z12 

95-50-1 

4.2 

ND 

-  U 

TT 

TCB124 

120-82-1 

42 

ND 

U 

TT 

HCBU 

87-68-3 

8,4 

ND 

U 

U 

Parlaiel 

CAS 

Result 

Expected 

DCA12D4 

17060-07-0 

48 

50 

3ZMED8 

2037-26-5 

50 

50 

BR4FBZ 

460-00-4 

43 

50 

I 


QPuanterra 


Environmcna! 

Seniccs 


Client : 
Date  Sanroled: 
Date  Received: 
Date  Analyzed: 
Time  Analyzed: 
Dilution  Factor: 
Concentration  Units: 


URS  Greiner, 
05  FEB  97 

10  FEB  97 
13  FEB  97 
15:49 

11 

PPBV 


Inc . 


Parameter  Parlabel 

Dichlorodifluoromethane  FC12 

1 . 2 - Dichloro-l , 1 , 2 , 2 - 

tetrafluoroethane  DCTFA12 

Chloromethane  CLME 

Vinyl  chloride  VC 

Bromomethane  BRME 

Chloroethane  CLEA 

Trichlorofluoromethane  FCll 

1 ,  l-Dichloroethene  DCEll 

1. 1.2- Trichloro-l,2,2- 

trifluoroethane  FC113 

Acetone  ACS 

Di  chloromethane  MTLNCL 

trans-1, 2-Dichloroethene  DCE12T 

1. 1- Dichloroethane  DCAll 

Vinyl  acetate  VA 

cis  -1,2  -Di  chloroe  thene  DCE12  C 

2-Butanone  Mek 

Chloroform  TCLME 

1.1. 1- Tri  chloroethane  TCAlll 

Carbon  tetrachloride  CTCL 

1 . 2 - Diehl  or  oe  thane  DCA12 

Benzene  BZ 

Tri  chloroe  thene  TCE 

1 . 2- Dichloropropane  DCPA12 

trans -1 , 3  -Dichloropropene  DCP13T 

Toluene  BZME 

cis -1, 3 -Dichloropropene  DCP13C 

4  -Methyl  -  2  -pentanone  MIBK 

1.1.2  -Trichloroethane  TCA112 

Tetrachloroethene  PCE 

1 . 2  -Dibromoe  thane  EDB 

Chlorobenzene  CLB2 

Ethylbenzene  EBZ 

m-  a  p-Xylene(s)  XYLMP 

o-Xylene  XYLO 

Styrene  STY 

1.1.2. 2- Tetrachloroethane  PCA 

Benzyl  chloride  BZLCL 

1,3,5-Trimethylbenzene  TMB135 

1,2,4  -Trimethylbenzene  TMB124 

1 . 3  -Dichlorobenzene  DCBZ13 


lies  by  GCMS 

-  EPA  T014 

URS 

Sample 

QD03 

Site 

^  . 
rr  • 

IC  29 

Lab  Project 

124540 

Lab 

Sample 

#: 

0003-SA 

Sample  Vol.  (ML) : 

QC  Batch.  (Lahlotctl)  : 

G970213A1 

SACODE: 

★ 

CAS 

RL 

Result 

Qual  PJ 

75-71-8 

21 

ND 

U 

75-14-2 

21 

ND 

U 

74-87-3 

42 

ND 

U 

75-01-4 

21 

ND 

U 

74-83-9 

21 

ND 

u 

75-00-3 

42 

ND 

u 

75-59-4 

21 

ND 

u 

75-35-4 

21 

ND 

u 

76-13-1 

21 

ND 

u 

67-64-1 

110 

ND 

u 

75-09-2 

21 

.  33 

156-60-5 

21 

ND 

u 

75-34-3 

21 

ND 

u 

108-05-4 

110 

ND 

u 

156-59-2 

21 

ND 

u 

78-93-3 

110 

ND 

u 

67-66-3 

21 

380 

71-55-6 

21 

ND 

u 

56-23-5 

21 

900 

107-06-2 

21 

ND 

u 

71-43-2 

21 

ND 

u 

79-01-6 

21 

280 

78-87-5  • 

21 

ND 

u 

10061-02-6 

21 

ND 

u 

108-88-3 

21 

ND 

u 

10061-01-5 

21 

ND 

u 

108-10-1 

110 

ND 

u 

79-00-5 

21 

ND 

u 

127-18-4 

21 

ND 

u 

106-93-4 

21 

ND 

u 

108-90-7 

21 

ND 

u 

100-41-4 

21 

ND 

u 

1330-20-7 

21 

ND 

u 

95-47-6 

21 

ND 

u 

100-42-5 

21 

ND 

u 

79-34-5 

21 

ND 

u 

100-44-7 

110 

ND 

u 

108-67-8 

21 

ND 

u 

95-63-6 

21 

ND 

u 

541-73-1 

21 

ND 

u 

UR 
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Volatile  Organics  by  GCMS  -  EPA  T014 


Enyironmcnt2l 

Services 


(cont. ) 


Client : 

URS  Greiner,  Inc. 

URS  Sample  ^ : 

QD03 

Date  Sampled: 

05  FEB 

97 

Site  #: 

IC  29 

Date  Received: 

10  FEB 

97 

Lab  Project  #: 

124540 

Date  Analyzed: 

13  FEB 

97 

Lab  Sanqple  #: 

0003-SA 

Time  Analyzed: 

15:49 

Sample  Vol.  (ML)  : 

Dilution  Factor: 

11 

QC  Batch  (Lablotctl) : 

G970213A1 

Concentration  Units: 

PPBV 

SACODE: 

♦ 

Parameter 

Parlabel 

CAS 

RL 

Result 

1 , 4 -Dichlorobenzene 

DCBZ14 

106-46-7 

21 

ND 

1 , 2 -Dichlorobenzene 

DCBZ12 

95-50-1 

21 

ND 

1,2,4  -Trichlorobenzene 

TCB124 

120-82-1 

210 

ND 

Hexachlorobutadiene 

HCBU 

87-68-3 

42 

ND 

Sxirrogate 

Parlabel 

CAS 

Result 

Expecti 

1 , 2-Dichloroethane-d4 

DCA12D4 

17060-07-0 

50 

50 

Toluene -dS 

BZMED8 

2037-26-5 

50 

50 

3r  omof  luor  obenzene 

3R4F3Z 

460-00-4 

45 

50 

L 

Qlial  PARVQ  Re 


1 


a  d  d  a 


PHOTOCATAl  YTtn  OXIDATION  TECHNICAL  DEM  ON  STRATI  QR  DR£ 
McAFB  SVE  System 
Site  iC29 


Te*t  Start  Date:  1/15/97 
Teat  Start  Time:  09:00 
Smple  Date:  1/15/97 


Pressure 

-1 

fm-Hg.) 

TemperatLire 

49 

(degF) 

dP 

OS50 

fin.W.C.) 

Row  Rata 

49 

(scftn) 

Relative  Humiditv 

100 

(%  &,  deo  F 

Teat#:  4 _ 

Path#:  J _ 

Mution:  0% _ 

Ozone:  _N _ 

Ambient  Temp:  ^ P) 


Sample# 

OPTE-04 

Sample  Tone 

0957 

Pressure 

-3.6 

On-Hg) 

Temperature 

84 

(degF) 

dP 

0J5 

fin.W.C.) 

Row  Rate 

54 

(sdm) 

Relative  Humidity 

(%) 

Estimated  Moisture  (%) 

0 

Est  Dfv  Gas  Rate  (dst^) 

54 

1  INFLUENT  fPCQD 

Sample  #:  OPTA-04 
Samoie  Time:  09:32 

Vacuum: -1 

(In.  Ho)  Temoerature:  49 

fdeo  F) 

mmmuu  to 

Compound 

Influent 

Effluent 

C  Cone, 
(pomv) 

Q  Flow  Rate 
(sefim) 

C  Cone, 
(otxnv) 

Q  Flow  Rate 
(dscfm) 

DRE 
(Note  2) 

Total  NMOC  as  Methane  bv  EPA 18 

80 

49 

0 

54 

NC 

Calculation: 

DRE  =  [1- 

(C  et!luent)*(Q  efBuent)A(C  infcjent)'(Q  influent)!  *  100 

Method  8021 

Target  list  Compound 

Abbrev. 

MolV\fl 

Influent 

Effluent 

Cone. 

(pomv) 

Mass  Emission 
Rate 
(Ihftir) 

Cone, 

(opmv) 

Mass  Emission 
Rate 
(Ib/hn 

DRE 
(Note  3) 

1 ,1  -Oichloroethene 

OC£11 

97 

058 

0.0002071 

0 

0.000000 

NO 

Methvtene  chtonde 

MTLNCL 

0.054 

0.000035 

0.043 

0.000(51 

12134%  - 

as-1 .2-dichloroethene 

DCE12C 

97 

0.45 

0.000333 

0 

Q.OOOOOOl 

NC 

Chloroform 

TCLME 

119.41 

0S5 

0.000^ 

055 

0.000251 

71.03% 

Cartwn  Tetrachlonde 

CTCL 

153.84 

1.4 

0.001644 

1 

0.001292 

2157% 

1  ^-Dichloroethane 

IDCA12 

98,96 

oloSl 

0.000048 

0.031 

0.000026 

45.63% 

Benzene 

Ibz 

78i 

0.8 

0.000476 

0.065 

0.000043 

91.06% 

Trichloroeihene  H 

ITCE 

1  131.4 

21 

0.021057 

0.018 

0.00002^ 

99.91% 

Tetrachloroethene 

IPCE 

165.85 

dl 

0.000000 

0.0049 

QJ)00007 

NC 

Total  Target  LiatVOCa 

25.00 

0.024665 

1.41 

0.001669 

9353% 

Phosgene  Concentration:  NDatO^  (ppm) 


1.  At  the  effluent  the  dry  gas  flow  rate  is  used  to  caicutete  mass  amission  rates.  Most  moisture  is  condensed  in 
thesarnplingtramaiidimpingera,fBsoitirigmaneariydrygassam^  The  moistwe  content  in  the  process  gas  at  the 
effluent  is  esfenated  based  on  the  relative  humidfty  measurad  at  the  outtet  Atthe  influent  a  whole  gas  sample 

is  coflected  without  condensatioa  therefore  no  moisture  correction  is  requred. 

2.  The  ORE  for  Total  NMOC  as  methane  assumes  the  influent  molecuter  weight  factor  to  be  equivalent  to  the 
effluent  molecular  weight  factor. 

3.  Total  DREs  are  not  calculated  for  the  total  target  list  VOC  because  all  contributors  to  the  total  infiuent  mass 
could  not  be  accurately  quantifled. 

PCOl:  Photocatatytic  Oxidizer  Influent 
PCOE:  Photocatalytic  Oxidizer  Effluent  (Scrubber  Influent) 

VOC:  Volatile  Organic  Compounds 
NMOC:  Non-Methane  Organic  Compounds 


ORE:  Destruction  and  Removal  Effldency 

NC :  Not  Calculated 

NM:  Not  Measured 

NA:  Not  Applicable 

ND:  Not  Detected 


\TEST1-WQ1 


2Wan-97 


Volatile  Organics  fay  GCMS 


EPA  T014 


^^uanterra 

Environmcntnl 

Services 


Client : 
Date  Sampled: 
Date  Received: 
Date  Analyzed: 
Time  Analyzed: 
Dilution  Factor: 
Concentration  Units: 


DRS  Greiner,  Inc. 
OS  FEB  97 
11  FEB  97 
18  FEB  97 
12:  IS 
100 
PPBV 


URS  Sample  #:  A04 

Site  #:  IC  29 
Lab  Project  124572 

Lab  Sample  #:  0001-SA 

Satrrole  Vol.  (ML)  : 

QC  Batch  (Lablotctl)  :  G970218A1 
SACODE :  * 


Parameter 


Parlabel  CAS 


RL 


Resiilt  Qiial  PARVQ 


Dichlorodifluoromethane 

FC12 

1,2-Dichloro-l, 1,2,2- 

tetrafluoroe thane 

DCTFA12 

Chloromethane 

CLME 

Vinyl  chloride 

VC 

Bromomethane 

BRlffi 

Chloroethane 

CLEA 

Tr  i  ciilor  of  luorome  thane 

FCll 

1 , 1'-Dichloroethene 

DCEll 

1, 1, 2-Trichloro-l, 2 , 2- 

trifluoroethane 

FC113 

Acetone 

ACE 

Di  chloromethane 

MTLNCL 

trans  -1,2  -Diehl  or  oethene 

DCE12T 

1, 1-Di  chloroethane 

DCAll 

Vinyl  acetate 

VA 

cis-1, 2-Dichloroethene 

DCE12C 

2-Butanone 

MEK 

Chloroform 

TCLME 

1,1, 1-Tri chloroethane 

TCAlll 

Carbon  tetrachloride 

CTCL 

1 , 2 -Di chloroethane 

DCA12 

Benzene 

BZ 

Trichloroethene 

TCE 

1 , 2  -Dichloropropane 

DCPA12 

trans  -1,3  -  Diehl  oropropene 

DCP13T 

Toluene 

BZME 

cis - 1 , 3 -Dichloropropene 

DCP13C 

4  -Methyl  -  2  -pent  anone 

MIBK 

1,1,2  -Trichloroethane 

TCA112 

Tetrachloroethene 

PCE 

1 , 2  -Dibromoe  thane 

ED£ 

Chi  or  obenz  ene 

CLB2 

E  thylbenz  ene 

EB2 

m-  &  p-Xylene(s) 

XYLMP 

o-Xylene 

XYLO 

Styrene 

STY 

1,1,2, 2 -Tetra chloroethane 

PCA 

Benzyl  chloride 

BZLCL 

1,3, 5-Trimethylbenzene 

TMB135 

1,2, 4  -Trimethylbenzene 

TMB124 

1 , 3 -Diehl  or obenz ene 

DCBZ13 

75-71-8 

200 

ND 

7S-14-2 

200 

ND 

74-87-3 

400 

ND 

75-01-4 

200 

ND 

74-83-9 

200 

ND 

75-00-3 

400 

ND 

75-69-4 

200 

ND 

75-35-4 

200 

240 

7S-13-1 

200 

ND 

S7-64-1 

1000 

ND 

75-09-2 

200 

ND 

15S-S0-5 

200 

ND 

75-34-3 

200 

ND 

108-05-4 

1000 

ND 

156-59-2 

200 

250 

78-93-3 

1000 

ND 

67-66-3 

200 

380 

71-55-6 

200 

ND 

56-23-5 

200 

810. 

107-06-2 

200 

ND 

71-43-2 

200 

240 

79-01-6 

200 

16000 

78-87-5 

200 

ND 

10061-02-6 

200 

ND 

108-88-3 

200 

ND 

10061-01-5 

200 

ND 

108-10-1 

1000 

ND 

79-00-5 

200 

ND 

127-18-4 

200 

ND 

106-93-4 

200 

ND 

108-90-7 

200 

ND 

100-41-4 

200 

ND 

1330-20-7 

200 

ND 

95-47-6 

200 

ND 

100-42-5 

200 

ND 

79-34-5 

200 

ND 

100-4-4-7 

1000 

ND 

108-67-8 

200 

ND 

95-63-6 

200 

ND 

541-73-1 

200 

ND 

U 

u 

u 

u 

u 

u 

u 


u 

u 

u 

u 

u 

u 

u 

u 

u 


u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 


0 

o 


Client : 
Date  Sampled: 
Date  Received: 
Date  Analyzed: 
Time  Analyzed: 
Dilution  Factor: 
Concentration  Units: 


Parameter 

1 . 4- Dichlorobenzene 
1 , 2  -Di  chlorobenzene 

1.2.4 - Trichlorobenzene 
Hexachlor  obutadi  ene 

Surrogate 

1 , 2 -Di chi or oe thane - d4 

Toluene-d8 

Bromofluorobenzene 


Environmcxitsl 

St^ces 


Volatile  Organics  by  GCMS  -  HPA  T014 


{cont . ) 


URS  Greiner,  Inc. 
06  FEB  97 
11  FEB  97 
18  FEB  97 
12:16 
100 
PPBV 


URS  Sample  # :  A04 

Site  #:  IC  29 
Lab  Project  #:  124572 

Lab  Sample  #:  0001-SA 

Sample  Vol.  (ML)  : 

QC  Batch  (Lablotctl)  :  G97021BA1 
SACODE:  ♦ 


Parlabel 

CAS 

RL 

Result 

Qual  Pi 

DCBZ14 

106-46-7 

200 

ND 

u 

DCBZ12 

95-50-1 

200 

ND 

u 

TCB124 

120-82-1 

2000 

ND 

U 

HCBU 

CD 

1 

00 

1 

Ui 

400 

ND 

U 

Parlabel 

CAS 

Result 

Expected 

DCA12D4 

17060-07-0 

49 

50 

BZMED8 

2037-26-5 

49 

50 

BR4F3Z 

460-00-4 

47 

50 

URS 

Rev 


4 


Volatile  Organics  by  GCMS  -  EPA  T014 


Environmental 

Services 


Client : 

URS  Gre 

iner ,  Inc . 

URS  Sanrole 

E04 

Date  Sampled: 

06  FEB 

97 

Site  #: 

IC  29 

Date  Received: 

11  FEB 

97 

Lab  Project  #: 

124572 

Date  Analyzed: 

18  FEB 

97 

Lab  Sample  #: 

0002-SA 

Time  Analyzed: 

12:43 

Sample  Vol .  (ML)  : 

Dilution  Factor: 

3.4 

QC  Batch  (Lablotctl) : 

G970218A1 

Concentration  Units : 

PPBV 

SACODE : 

Parameter 

Parlabel 

CAS 

RL 

Result 

Dichlorodifluorome  thane 

1, 2-Dichloro-*l,  1,2,2 - 

FC12 

75-71-8 

6.7 

ND 

tetrafluoroethane 

DCTFA12 

76-14-2 

6.7 

ND 

Chloromethane 

CLME 

74-87-3 

13 

ND 

Vinyl  chloride 

VC 

75-01-4 

6.7 

ND 

Bromomethane 

BRME 

74-83-9 

6.7 

ND 

Chloroethane 

CLEA 

75-00-3 

13 

ND 

Trichlorofluorome  thane 

FCll 

75-69-4 

6.7 

ND 

1 , l-Dichloroethene 
l,l,2-Trichloro-l,2,2- 

DCEll 

75-35-4 

6.7 

ND 

trifluoroethane 

FC113 

76-13-1 

6.7 

ND 

Acetone 

ACE 

67-64-1 

34 

ND 

Pi chloromethane 

MTLNCL 

75-09-2 

6.7 

29 

trans  - 1 , 2 -Dichloroethene 

DCE12T 

156-60-5 

6.7 

ND 

1, 1-Dichloroethane 

DCAll 

75-34-3 

6.7 

13 

Vinyl  acetate 

VA 

108-05-4 

34 

ND 

cis  “1,2  “Dichloroethene 

DCE12C 

156-59-2 

6.7 

ND 

2 -Butanone 

MEK 

78-93-3 

34 

ND 

Chloroform 

TCLME 

67-66-3 

6.7 

270 

1,1, 1 “Trichloroethane 

TCAlll 

71-55-6 

6.7 

ND 

Carbon  tetrachloride 

CTCL 

56-23-5 

6.7 

880 

1 , 2 “Dichloroethane 

DCA12 

107-06-2 

6.7 

6.8 

Benzene 

BZ 

71-43-2 

6.7 

ND 

Trichloroethene 

TCE 

79-01-6 

6.7 

330 

1 , 2 -Dichloropropane 

DCPA12 

78-87-5 

6-.  7 

ND 

trans  -1,3  -Dichloropropene 

DCP13T 

10061-02-6 

6.7 

ND 

Toluene 

BZME 

108-88-3 

6.7 

ND 

cis“l ,  3 -Dichloropropene 

DCP13C 

10061-01-5 

6.7 

ND 

4  “Methyl  •  2  -pentanone 

MIBK 

108-10-1 

34 

ND 

1,1,2 -Trichloroe thane 

TCA112 

79-00-5 

6.7 

ND 

Tetrachloroethene 

PCE 

127-18-4 

6.7 

ND 

1 , 2 -Dibromoethane 

EDB 

106-93-4 

6.7 

ND 

Chlorobenzene 

CLBZ 

108-90-7 

6.7 

ND 

E  thy  Ibenz  ene 

EBZ 

100-41-4 

6.7 

ND 

m-  &  p-Xylene(s) 

XYLMP 

1330-20-7 

6.7 

ND 

o-Xylene 

XYLO 

95-47-6 

6.7 

ND 

Styrene 

STY 

100-42-5 

6.7 

ND 

1 , 1 , 2 , 2 -Tetrachloroe thane 

PCA 

79-34-5 

6.7 

ND 

Benzyl  chloride 

BZLCL 

100-44-7 

34 

ND 

1,3, 5-Trimethylbenzene 

TMB135 

108-67-8 

6.7 

ND 

1,2,4  -Trime  thy  Ibenz  ene 

TMB124 

95-63-6 

6.7 

ND 

1 , 3  -Dichlorobenzene 

DCBZ13 

541-73-1 

6.7 

ND 

Qual  PARVQ 
U 


acjcjcjdacjciaaaacsdcjcjcjaH  dn  «  dn  dddii  dn  dd  ddddddd 


Volatile  Organics  by  GCMS 


SPA  T014 


^uanterra 

EjTvironxDcnizl 

Services 

( cont . ) 


Client : 
Date  Sampled: 
Date  Received; 
Date  Analyzed; 
Time  Analyzed; 
Dilution  Factor: 
Concentration  Units: 


UKb  ererner,  Inc. 


OS  FEB  97 
11  FEB  97 
18  'FEB  97 
12:43 
3.4 
PPBV 


i.ampjLe 


Site  #: 

Lab  Project  #: 

Lab  Sample 
Sairole  Vol.  (ML)  : 

QC  Batch  (Lablotctl) :  G970218A1 
SACODE:  ♦ 


IC  29 

124572 

0002-SA 


Parameter 


Parlabel  CAS 


RL 


Result 


URS 

Qual  PARVQ  Rev 


1  r  4 -Dichlorobenzene 
1 , 2  -Dichlorobenzene 
1,2, 4 -Tri chlorobenzene 
Hexachlorobutadiene 


DCB214 
.  DCB212 
TCB124 
HCBU 


lOS-46-7  S.7 

95-50-1  6.7 

120-82-1  67 

87-68-3  13 


ND 

KD 

ND 

ND 


U 

U 

U 

U 


Surrogate 


Parlabel  CAS 


Result  Expected 


1, 2-Dichloroethane-d4 

Toluene-d8 

Bromofluorobenzene 


DCA12D4 

17060-07-0 

52 

50 

B2MED8 

2037-26-5 

•  53 

50 

BR4FB2 

460-00-4 

49 

50 

6 


PHOTOCATALYnC  OXIDATION  TgCHNir:AL  DEMONSTRATION  DRE 
McAFB  SVE  System 
Site  iC  29 


Test#:  ^5 _ 

Test  Start  Date:  1/1  S/57  Path#:J _ 

Test  Start  Time:  12:30  Dilution:  ^0% _ 

Sample  Date:  1/1  S/97  Ozone:  N 

Ambient  Temp:  ^45 _ (deg  F) 


lAIR  STRIPPCR  FLOW  DATA 

EFFLUENT  DATA  IPCOE1  f  Note  1 1 

_  .  . 

Sample# 

OPTE-05. 

Sample  Time 

13Z6 

Pressure 

-1.8 

fm.  Hg.) 

Pressure 

-6  * 

(in.Hg) 

Temperature 

54 

(degF) 

Temperature 

90 

(d^F) 

dP 

-1.800 

(in.  W.C.) 

dP 

-1.1 

fin.  W.C.) 

Row  Rats 

45 

(scfln) 

Row  Rate 

46 

(scftn) 

Relative  Humiditv 

100 

@  deo  F 

Relative  Humidity 

17 

(%) 

Estimated  Moisture  (%) 

1 

INFLUENT  fPCOn 

1 

EsL  Dry  Gas  Rate  (dsdim) 

46 

Sample  #:OPTA-05 

SamoteTime;  13:18 

Vacuum: 

-rs 

fin.  Ha) 

Temoerature:  54 

(deq  R 

Ntethod  EPA  18 


Compound 

Influent  1  Efl^nt 

DRE 
(Note  2) 

C  Cortc. 
(opmv) 

Q  Flow  Rate 
fscfln) 

C  Cone. 
(Domv) 

Q  Row  Rate 
(dscfrn) 

Total  NMOC  as  Methane  bv  EPA  18 

0 

45 

0 

46 

NC 

Calculation:  DRE  =  [1  -  (C  eflhjent)*(Q  eflhienty(C  infhjent)*{Q  influent)]  *  1 00 


Mthod  8021 


Target  List  Compound 

Abbrev. 

MoLWt 

influem 

Effluent 

□RE 

(NotsSI 

Cona 

(Domv) 

Mass  Emission 
Rate 
flh/hrt 

Cone 

(tmrnv) 

Mass  Emission 
Rate 
Oh/hr) 

1 ,1-Dichloroethene 

DCE11 

97 

0Z4 

0.0001641  0 

0.000000 

NC 

Methylene  chlorxje 

MTLNCL 

85 

Q.063 

0.000038  }  0.043 

0.000026 

31Z9% 

da-1 .2-dichlorDethene 

DCE12C 

97 

0.39 

0.0002671  0 

0.000000 

NC 

Chloroform 

TCLME 

119.4 

0.93 

0.CX)0784  |  6T 

0.000255 

67.53% 

Carbon  Tetrachlorxje 

CTCL 

153.841 

1Z 

0.0013031 

0.001017 

21.98% 

1  Z-Dichloroethane 

DCA12  1  98.96 

0.064 

0.0000451  0.029 

0.000020 

54.38% 

Benzene 

BZ 

78 

0.67 

0.0003691  0.13 

0.000072 

1  80.47% 

Trichioroethene 

TCE 

131.4 

19 

0.017626 

0.12 

i  0.000112 

1  99.36% 

Tetrachtaroethene 

PCE 

165.85 

0.076 

0.000089 

0.012 

0.000014 

1  84.11% 

Total  Tarqet  List  VOCa 

2Z63 

0.020685 

1.56 

0.001516 

9Z67% 

Ptiosgene  Concentration:  ND  atOJZS  (ppm) 


I.Atthe  effluent  the  dry  gas  flow  rate  is  used  to  calculate  mass  emission  rates.  Most  motsture  is  condensed  in 
the  sampling  train  and  impingers.  resulting  in  a  neaiiy  dry  gas  sarrtple.  The  motsture  content  in  the  process  gas  at  the 
effluents  estimated  baaed  on  the  relative  humidity  measured  at  the  outlet  At  the  influent  a  whole  gas  sample 
is  collected  without  corxtensation,  therefoie  no  motsture  correction  is  required. 

Z  The  DRE  for  Total  NMOC  as  methane  assumes  the  influent  molecular  weight  factor  to  be  equivaJent  to  the 
effluent  molecular  weight  factor. 

3.  Total  OREs  are  not  calculated  for  the  total  target  list  VOC  because  all  contributors  to  the  total  influent  mass 
could  not  be  accurately  quantified. 


PCOl:  Photocatalytic  Oxidizer  Influent 
PCOE:  Photocataiytic  Oxidizer  Effluent  (Scrubber  Influent) 
VOC:  Votatiie  Organic  Compounds 
NMOC:  Non-Methane  Organic  Compounds 


DRE:  Destruction  and  Removal  Effictency 

NC:  Not  Calculated 

NM:  Not  Measured 

NA:  Not  Applicable 

NO:  Not  Detected 


\TEST1.WQ1 


2ajanl 


Servicts 


Volatile  Organics  by  GCMS  -  £PA  T014 


Client :  URS 

Greiner,  Inc. 

URS 

Sample 

Tr  : 

AOS 

Date  Sampled:  07 

FEB 

97 

Site 

#: 

IC  29 

Date  Received:  11 

FEB 

97 

Lab 

Pro j  ect 

^  . 

Tf  . 

124572 

Date  Analyzed:  18 

FEB 

97 

Lab 

Sample 

#: 

0004-SA 

Time  Analyzed:  13: 

09 

Sample 

Vol.  (ML): 

Dilution  Factor :  100 

QC  Batch  (Lablotctl) : 

G970218A1 

Concentration  Units :  PPBV 

SACODE: 

* 

URS 

Parameter 

Parlabel 

CAS 

RL 

Result 

Oual  PARVQ 

Rev 

Di  chi  or  odi  f  luorome  thane 

FC12 

75-71-8 

200 

KD 

u 

1 , 2 -Dichloro- 1 , 1 , 2 , 2 - 

tetrafluoroe thane 

DCTFA12 

76-14-2 

200 

ND 

U 

Chi  or  ome  thane 

CLME  . 

74-87-3 

400 

ND 

U 

Vinyl  chloride 

VC 

75-01-4 

200 

ND 

U 

Bromome thane 

BRME 

74-83-9 

200 

ND 

U 

Chi  oroe  thane 

CLEA 

75-00-3 

400 

ND 

u 

Trichlorofluoromethane 

FCll 

75-69-4 

200 

ND 

U 

1 , l~Dichloroethene 

DCEll 

75-35-4 

200 

280 

1, 1, 2-Trichloro-l, 2, 2- 

trifluoroethane 

FC113 

76-13-1 

200 

ND 

U 

Acetone 

ACE 

67-64-1 

1000 

ND 

U 

Diehl or ome thane 

MTLNCL 

75-09-2 

200 

ND 

U 

trans  -1,2  -Dichloroethene 

DCE12T 

156-60-5 

200 

ND 

U 

1 , 1-Dichloroe thane 

DCAll 

75-34-3 

200 

ND 

U 

Vinyl  acetate 

VA 

108-05-4 

1000 

ND 

U 

cis -1,2 -Diehl oroe thene 

DCE12C 

156-59-2 

200 

270 

2-Butanone 

MEK 

78-93-3 

1000 

ND 

u 

Chloroform 

TdiME 

67-66-3 

200 

390 

1,1, 1-Trichloroethane 

TCAlll 

71-55-6 

200 

ND 

u 

Carbon  tetrachloride 

CTCL 

56-23-5 

200 

900 

= 

1 , 2 -Dichloroe thane 

DCA12 

107-06-2 

200 

ND 

u 

Benzene 

B2 

71-43-2 

200 

270 

— 

Tri chi oroe thene 

TCE 

79-01-6 

200 

17000 

1 , 2 -Diehl or opr opane 

DCPA12 

78-87-5 

200 

ND 

u 

trans- 1 , 3 -Dichloropropene 

DCP13T 

10061-02-6 

200 

ND 

u 

Toluene 

BZME 

108-88-3 

200 

ND 

u 

cis - 1 , 3 -Dichloropropene 

DCP13C 

10061-01-5 

200 

ND 

u 

4  -Methyl  -  2  -pentanone 

MIBK 

108-10-1 

1000 

ND 

u 

1,1,2 -Trichloroe thane 

TCA112 

79-00-5 

200 

ND 

u 

Tetrachl oroe thene 

PCE 

127-18-4 

200 

ND 

u 

1 , 2 -Dibromoe thane 

EDB 

106-93-4 

200 

ND 

u 

Chlorobenzene 

CLBZ 

108-90-7 

200 

ND 

u 

Ethylbenzene 

EB2 

100-41-4 

200 

ND 

u 

m-  &  p-Xylene{s) 

XYLMP 

1330-20-7 

200 

ND 

u 

o- Xylene 

XYLO 

95-47-6 

200 

ND 

u 

Styrene 

STY 

100-42-5 

200 

ND 

u 

1,1,2, 2-Tetrachloroethane 

PCA 

79-34-5 

200 

ND 

u 

Benzyl  chloride 

B2LCL 

100-44-7 

1000 

ND 

u 

1,3, 5-Trimethylbenzene 

TMB135 

108-67-8 

200 

ND 

u 

1,2, 4  -Trimethylbenzene 

TMB124 

95-63-6 

200 

ND 

u 

1 , 3 -Dichlorobenzene 

DCB213 

541-73-1 

200 

ND 

u 

8 


^uanterra 


Environmenzsl 

Services 


Volatile  Organics  by  GCMS  -  HPA  T014 


( cont . ) 


Client : 

URS  Greiner,  Inc. 

URS 

Sample  # : 

AOS 

Date  Sampled: 

07  FEB 

97 

Site  #: 

IC  29 

Date  Received: 

11  FEB 

97 

Lab 

Project  #: 

124572 

Date  Analyzed: 

18  FEB 

97 

Lab 

San^jle  #: 

0004-SA 

Time  Analyzed: 

13:09 

Sample 

Vol.  (ML)  : 

Dilution  Factor: 

100 

QC  Batch  (Lablotctl) : 

G970218A1 

Concentration  Units: 

PPBV 

SACODE : 

* 

Parameter 

Parlabel 

CAS 

RL 

Result 

Qual  VI 

1, 4 -Dichlorobenzene 

DCBZ14 

lOS-46-7 

200 

ND 

u 

1, 2 -Dichlorobenzene 

DCBZ12 

95-50-1 

200 

ND 

u 

1,2, 4 -Trichlorobenzene 

TCB124 

120-82-1 

2000 

ND 

u 

Hexachlorobutadiene 

HCBU 

87-68-3 

400 

ND 

U 

Surrogate 

Parlabel 

CAS 

Result 

Expected 

1, 2-Dichloroethane-d4 

DCA12D4 

17060-07-0 

49 

50 

Toluene -dB 

B2^MED8 

2037-26-5 

50 

50 

Bromofluorobenzene 

BR4FBZ 

460-00-4 

43 

50 

9 


Services 

Volatile  Organics. by  GCMS  -  2PA  T014 


Client:  URS  Greiner, 

Date  Sampled:  07  FEB  97 
Date  Received:  11  FEB  97 
Date  Analyzed:  18  FEB  97 
Time  Analyzed:  13:35 
Dilution  Factor:  4.2 
Concentration  Units :  PPBV 


Inc.  URS  Sample  EOS 

Site  #:  IC  29 
Lab  Project  124572 

hah  Sairole  0005-SA 

Sample  Vol.  (ML)  : 

QC  Batch  (Lablotctl) :  G97021BA1 
SACODE:  * 


Parameter 

Dichlorodifluoromethane 
1 , 2 “Diehl oro - 1 , 1 , 2 , 2 - 
tetrafluoroethane 
Chloromethane 
Vinyl  chloride 
Bromomethane 
Chi  or  oe  thane 
Tr  i  chi  orofluorome  thane 

1 . 1- Dichloroethene 

1. 1.2- TrichiorO“l,2,2“ 
trifluoroe thane 

Acetone 

Di  chloromethane 

trans  -1,2  -Dichloroethene 

1 ,  l-Dichloroe  thane 

Vinyl  acetate 

cis-1 , 2 -Dichloroethene 

2-Butanone 

Chloroform 

1.1.1-  Trichloroe  thane 
Carbon  tetrachloride 

1 . 2- Dichloroethane 
Benzene 

Trichloroethene 
1 , 2  -Dichloropropane 
trans  -1,3  -Dichloropropene 
Toluene 

cis-1 , 3 -Dichloropropene 
4  -  Methyl  -  2  -  pent  anone 

1.1.2 - Trichloroethane 
Tetrachloroethene 

1 . 2- Dibromoethane 
Chi  or  obenz  ene 
Ethylbenzene 

m-  &  p-Xylene(s) 

o-Xylene 

Styrene 

1 . 1 . 2 . 2 - Tetrachloroethane 
Benzyl  chloride 

1,3, 5-Trimethylbenzene 
1,2, 4  -Trimethylbenzene 

1, 3 -Dichlorobenzene 


Parlabel 

CAS 

RL 

FC12 

75-71-8 

8.4 

DCTFA12 

76-14-2 

8.4 

CLME 

74-87-3 

17 

VC 

75-01-4 

8.4 

BRME 

74-83-9 

8.4 

CLEA 

75-00-3 

17 

FCll 

75-69-4 

8.4 

DCEll 

75-35-4 

8.4 

FC113 

76-13-1 

8.4 

ACE 

67-64-1 

42 

MTLNCL 

75-09-2 

8.4 

DCE12T 

156-60-5 

8.4 

DCAll 

75-34-3 

8.4 

VA 

108-05-4 

42 

DCE12C 

156-59-2 

8.4 

MEK 

78-93-3 

42 

TCLME 

67-66-3 

8.4 

TCAlll 

71-55-6 

8  .4 

CTCL 

56-23-5 

8.4 

DCA12 

107-06-2 

8.4 

BZ 

71-43-2 

8.4 

TCE 

79-01-6 

8.4 

DCPA12 

78-87-5 

8.4 

DCP13T 

10061-02-6 

8.4 

3ZME 

108-88-3 

8.4 

DCP13C 

10061-01-5 

8.4 

MIBK 

108-10-1 

42 

TCA112 

79-00-5 

8.4 

PCE 

127-18-4 

8.4 

EDB 

106-93-4 

8.4 

CLBZ 

108-90-7 

8.4 

EBZ 

100-41-4 

8.4 

XYLMP 

1330-20-7 

8.4 

XYLO 

95-47-6 

8.4 

STY 

100-42-5 

8.4 

PCA 

79-34-5 

8.4 

BZLCL 

100-44-7 

42 

TMB135 

108-67-8 

8.4 

TMB124 

95-63-6 

8.4 

DCB213 

541-73-1 

8.4 

URS 

Result  Qual  PARVQ  Rev 


ND 

U 

ND 

U 

ND 

U 

ND 

u 

ND 

u 

ND 

u 

ND 

u 

ND 

u 

ND 

u 

ND 

u 

37 

ND 

u 

18 

ND 

u 

ND 

u 

ND 

u 

400 

= 

ND 

u 

1100 

= 

ND 

u 

ND 

u 

320 

= 

ND 

u 

ND 

u 

ND 

u 

ND 

u 

ND 

u 

ND 

u 

-  ND  ■ 

u 

ND 

u 

ND 

u 

ND 

u 

ND 

u 

ND 

u 

ND 

.  u 

ND 

u 

ND 

u 

ND 

■  u 

ND 

u 

ND 

u 

10 


EnWronmenra/ 

Services 


Volatile  Organics  by  GCMS  -  SPA  T014 


Client : 

URS  Greiner,  Inc. 

URS  Sample  # : 

QD05 

Date  Sainpled: 

07  FEB 

97 

Site 

IC  29 

Date  Received: 

11  FEB 

97 

Lab  Project 

124572 

Date  Analyzed: 

18  FEB 

97 

Lab  Sample 

0006-SA 

Time  Analyzed : 

14:02  . 

Sample  Vol/  (ML)  : 

Dilution  Factor: 

100 

QC  Batch  (Lablotctl) : 

G970218A1 

Concentration  Units : 

PPBV 

SACODE : 

* 

Parameter 

Parlabel 

CAS 

RL 

Result 

Qual  PARVQ 

Dichlorodifluoromethane 

FC12 

75-71-8 

200 

ND 

U 

1 , 2 -Dichloro- 1 , 1 , 2 , 2 - 
tetrafluoroethane 

DCTFA12 

76-14-2 

200 

ND 

U 

Chloromethane 

CLME 

74-87-3 

400 

ND 

U 

Vinyl  chloride  ‘ 

VC 

75-01-4 

200 

ND 

U 

Bromomethane 

BRME 

74-83-9 

200 

ND 

U 

Chloroethane 

CLEA 

75-00-3 

400 

ND 

U 

Tr  i  chi  oro  f  luorome  thane 

FCll 

75-69-4 

200 

ND 

U 

1 , 1 -Diehl oroethene 

DCEll 

75-35-4 

200 

270 

5_ 

1,1, 2 -Trichloro- 1,2,2- 
trifluoroethane 

FC113 

76-13-1 

200 

ND 

.  u 

Acetone 

ACE 

67-64-1 

1000 

ND 

u 

Dichlorome  thane 

MTLNCL 

75-09-2 

200 

ND 

u 

trans  - 1 , 2 - Di chloroethene 

DCE12T 

156-60-5 

200 

ND 

u 

1, 1-Di  chloroethane 

DCAll 

75-34-3 

200 

ND 

u 

Vinyl  acetate 

VA 

108-05-4 

1000 

ND 

u 

cis  -1,2  -Dichloroethene 

DCE12C 

156-59-2 

200 

300 

= 

2  -Butanone 

MEK 

78-93-3 

1000 

ND 

u 

Chloroform 

TCLME 

67-66-3 

200 

400 

= 

1,1, 1-Tri chloroethane 

TCAlll 

71-55-6 

200 

ND 

u 

Carbon  tetrachloride 

CTCL 

56-23-5 

200 

920 

= 

1 , 2-Di chloroethane 

DCA12 

107-06-2 

200 

ND 

u 

Benzene 

BZ 

71-43-2 

200 

270 

=: 

Tri chloroethene 

TCE 

79-01-6 

200 

17000 

= 

1 , 2-Dichloropropane 

DCPA12 

78-87-5 

200 

ND 

u 

trans  - 1 , 3  -Dichloropropene 

DCP13T 

10061-02-6 

200 

ND 

u 

Toluene 

BZME 

108-88-3 

200 

ND 

u 

cis  - 1 , 3 -Dichloropropene 

DCP13C 

10061-01-5 

200 

ND 

u 

4  -Methyl  -  2  -pentanone 

MIBK 

108-10-1 

1000 

ND 

u 

1 , 1 , 2 -Tri  chloroethane 

TCA112 

79-00-5 

200 

ND 

u 

Tetrachloroethene 

PCE 

127-18-4 

200 

ND 

u 

1 , 2 -Dibromoe thane 

EDB 

106-93-4 

200 

ND 

u 

Chlorobenzene 

CLBZ 

108-90-7 

200 

ND 

u 

Ethylbenzene 

E£Z 

100-41-4 

200 

ND 

u 

m-  &  p-Xylene(s) 

XYLMP 

1330-20-7 

200 

ND 

u 

o -Xylene 

XYLO 

95-47-6 

200 

ND 

u 

Styrene 

STY 

100-42-5 

200 

ND 

u 

1 , 1 , 2 , 2 -Tetrachloroethane 

PCA 

79-34-5 

200 

ND 

u 

Benzyl  chloride 

BZLCL 

100-44-7 

1000 

ND 

u 

1,3, 5  -Trimethylbenzene 

TMB135 

108-67-8 

200 

ND 

u 

1,2,4  -Trimethylbenzene 

TMB124 

95-63-6 

200 

ND 

u 

1 , 3 -Dichlorobenzene 

DCBZ13 

541-73-1 

200 

ND 

u 

1 


Volatile  Organics  by  GCMS 


EPA  T014 


Services 

(cont 


Client:  URS  Greiner,  Inc. 

Date  Sainpled:  07  FEB  97 
Date  Received:  11  FSB  97 
Date  Analyzed:  18  FEB  97 
Time  Analyzed:  14:02 
Dilution  Factor:  100 
Concentration  Units:  PPBV 


Parameter 

Parlabel 

1 , 4  -Dichlorobenzene 

DCBZ14 

1 , 2  -Di  chlorobenzene 

DCBZ12  . 

1,2, 4 -Trichlorobenzene 

TCB124 

Eexachlorobutadiene 

HCBU 

Surrogate 

Parlabel 

1 , 2-Dichloroethane-d4 

DCA12D4 

Toluene -d8 

BZMED8 

Bromofluorobenzene 

BR4FBZ 

URS 

Sample 

QD05 

Site 

Project  ni 

IC  29 

124572 

Lab 

Sample 

0006-SA 

Sanrole  Vol.  (ML)  ; 
QC  Batch  (Lahlotctl) : 

G97021BA1 

CAS 

SACODE : 

RL 

* 

Result 

Qual  p: 

106-46-7 

200 

ND 

U 

95-50-1 

200 

ND 

U 

120-82-1 

2000 

ND 

U 

87-68-3 

400 

ND 

U 

CAS 

Result 

Expected 

17060-07-0 

50 

50 

2037-26-5 

50 

50 

460-00-4 

45 

50 

URS 

Rev 


J3 


PHOTOCATALYHC  OXIDATION  TECHNICAL  DEMON STRAUQH-PRE 
McAFB  SVE  System 
Site  iC29 


Test#;  J _ 

Test  Start  Date:  1/15/97  Path  #:  2 _ 

Test  Start  Time:  13:45  Dilution:  0% _ 

Sample  Date:  1/15/97  Ozone:  Y 

Ambient  Temp:  ^ 


lAIR  STRIPPER  FLOW  DATA 

Pressure 

-1.75 

fm.  Hg.) 

Temperature 

55 

(degF) 

dP 

-1.850 

(iaW.C.) 

Flow  Rate 

45 

(sdm) 

Relative  Humidity 

100 

(%@deoF 

i  EFFLUENT  DATA<PCOEl  (Note  1) 

Sample# 

.OPTE-06 

Sample  Time 

NA 

Pressure 

-6 

On-Hg) 

Temperature 

93 

(degF) 

dP 

-1.1 

(iaW.C.) 

Row  Rate 

46 

(sdm) 

R^ative  Humidity 

20 

(%) 

Estimated  Moisture  (%) 

1 

lEst  Dry  Gas  Rate  (dsdm)  45 

1  INFLUENT  fPCOI)  I 

Sample  #;OPTA-06 
Samole  Time:  NA 

Vacuum:  -1 .75 

(in.  Hq)  Temoerature:  55 

(deqF) 

Method  EPA 18 


Compound 

Influent 

Effluent 

DRE 
(Note  2) 

C  Cone 
(ppmv) 

Q  Row  Rate, 
(sefrn) 

C  Cone. 
(DPmv) 

Q  Flow  Rate 
(dscfm) 

Total  NMOC  as  Methane  by  EPA  18 

0 

45 

0 

45 

NC 

Calculation:  DRE  =  [1  -  (C  effluentHQ  effluent)/(C  influent)*(Q  influent)]  •  1 00 


Method  8021 


Target  List  Compound 

Abbrev. 

MolWt 

influent 

Effluent 

Cona 

Mass  Emission 

Cone. 

Mass  Emission 

Rato 

Rate 

DRE 

(ppmv) 

(bfor) 

(foflir) 

(Note  3) 

1 .1-Dichloroethene 

DCE11 

97 

0.26 

0.000178 

0 

0.000000 

NC 

Methylene  chloride 

MTLNCL 

85 

0,071 

0.000043] 

0.018 

0.000011 

74.59% 

cis-l  .2-dichloroethene 

DCE12C 

97 

0.43 

0.000294 

0 

0.000000 

NC 

Chloroform 

TCLME 

119.4] 

0.93 

0.00078^ 

0.046 

0.000039 

95.04% 

Carbon  Tetrachloride 

CTCL 

153.84 

1.4 

0.001519 

0.92 

0.001001 

34.*13% 

1 .2-Dichloroethane 

DCA12 

98.96 

0.081 

0.000057 

0 

0.000000 

NC 

Benzene 

BZ 

78 1 

0.76 

0.000418 

0 

0.000000 

NC 

Trichloroethene 

TCE 

131.4 

20 

0.018536 

0.042 

0.000039 

99.79% 

Tetrachloroethene 

PCE 

165.651 

0.062 

0.000073 

0.0036 

0.000004 

94.18% 

Total  Tarqet  List  VOCs 

23.99 

0.021900 

1.03 

0.001093 

95.01% 

Phosgene  Concentration:  ND  at  025  (ppm) 


Notes: 

1.  At  the  effluent  the  dry  gas  flow  rate  is  used  to  calculate  mass  emission  rates.  MostmocstOT  is  condensed  in 
the  sampling  train  and  ImptngerB,  resulting  in  a  nearly  dry  gas  sample.  The  moisture  content  in  the  process  gas  at  the 
effluent  is  estimated  based  on  the  relative  humidity  measured  at  the  outlet  At  the  influent  a  whole  gas  sample 
is  collected  without  condensation,  therefore  no  moisture  correction  is  required. 

Z  The  DRE  for  Total  NMOC  as  methane  assumes  the  inftuent  molecular  vwght  factor  to  be  equivalent  to  the 
effluent  molecular  weight  foctor. 

3.  Total  DREs  are  not  calculated  for  the  total  target  list  VOC  because  all  contributors  to  the  total  influent  mass 
could  not  be  accurately  quantified. 


PCOl:  Photocatatytic  Oxidizer  Influent 
PCOE:  Photocatatytic  Oxidizer  Effluent  (Scrubber  Influent) 
VOC:  Volatile  Organic  Compounds 
NMOC:  Non-Methane  Organic  Compounds 


DRE:  Destruction  and  Removal  Efficiency 

NC:  Not  Calculated 

NM:  Not  Measured 

NA:  Not  Applicable 

NO:  Not  Detected 


VTEST1.WQ1 


2(Warv97' 


^uanterra 

EnvironmenraJ 

Services 


Volatile  Organics  by  GCMS  -  EPA  T014 


Client : 

URS  Greiner,  Inc. 

URS  Sample  #: 

A06 

Date  Sampled: 

11  FEB  97 

Site  #: 

IC  29 

Date  Received: 

13  FEB  97 

Lab  Project  #: 

124593 

Date  Analyzed: 

18  FEB  97 

Lab  Sample  #: 

0001-SA 

Time  Analyzed: 

16:16 

Sattple  Vol .  (ML)  : 

Dilution  Factor: 

100 

QC  Batch  (Lablotctl) : 

G97021BA1 

Concentration  Units: 

PPBV 

SACODE : 

* 

Parameter 

Parlabel 

CAS 

RL 

Result 

Qual  PARVQ 

Dichlorodifluorome  thane 

FC12 

75-71-B 

200 

ND 

u 

1,2-Dichloro-l, 1, 2,2- 

tetrafluoroethane 

DCTFA12 

76-14-2 

200 

ND 

u 

Chi  orome  thane 

CXjME 

74-87-3 

400 

ND 

n 

Vinyl  chloride 

VC 

75-01-4 

200 

ND 

u 

Bromomethane 

BRME 

74-B3-9 

200 

ND 

u 

Chi  or  oe  thane 

CLEA 

75-00-3 

400 

ND 

XJ 

Trichlorofluorome  thane 

FCll 

75-69-4 

200 

ND 

XJ 

1 , 1-Dichloroethene 

DCEll 

75-35-4 

200 

ND 

XJ 

1 , 1 , 2 -Trichloro-1 , 2 , 2 - 

triflxioroethane 

FC113 

76-13-1 

200 

ND 

XJ 

Acetone 

ACE 

67-64-1 

1000 

ND 

u 

Dichloromethane 

MTLNCL 

75-09-2 

200 

ND 

u 

trans  -1,2  -Dichloroethene 

DCE12T 

156-60-5 

200 

ND 

u 

1 , 1-Dichloroethane 

DCAll 

75-34-3 

200 

ND 

u 

Vinyl  acetate 

VA 

108-05-4 

1000 

ND 

u 

cis -1,2 -Dichloroethene 

DCE12C 

156-59-2 

200 

250 

2-Butanone 

MEK 

78-93-3 

1000 

ND 

u 

Chloroform 

TCLME 

67-66-3 

200 

340 

1,1, 1 - Tri chi o roe thane 

TCAlll 

71-55-6 

200 

ND 

u 

Carbon  tetrachloride 

CTCL 

56-23-5 

200 

740 

1 , 2 -Diehl or oe thane 

DCA12 

107-06-2 

200 

ND 

u 

Benzene 

BZ 

71-43-2 

200 

23  0 

Trichloroethene 

TCE 

79-01-6 

200 

15000 

1 , 2 - Diehl or opr opane 

DCPA12 

78-87-5 

200 

ND 

u 

trans  -1,3  -Dichloropropene 

DCP13T 

10061-02-6 

200 

ND 

u 

Toluene 

BZME 

108-88-3 

200 

ND 

u 

cis -1,3 -Dichloropropene 

DCP13C 

10061-01-5 

200 

ND 

u 

4  -Methyl  -  2  -pent  anone 

MIBK 

108-10-1 

1000 

ND 

u 

1, 1, 2-Trichloroethane 

TCA112 

79-00-5 

200 

ND 

u 

Tetrachloroethene 

PCE 

127-18-4 

200 

ND 

u 

1 , 2 -Dibromoethane 

EDB 

106-93-4 

200 

ND 

u 

Chlorobenzene 

CLBZ 

108-90-7 

200 

ND 

u 

E  thylbenz  ene 

EBZ 

100-41-4 

200 

ND 

u 

m-  &  p-Xylene(s) 

XYLMP 

1330-20-7 

200 

ND 

u 

o -Xylene 

XYLO 

95-47-6 

200 

ND 

u 

Styrene 

STY 

100-42-5 

200 

ND 

u 

1,1,2, 2 -Tetrachloroethane 

PCA 

79-34-5 

200 

ND 

u 

Benzyl  chloride 

BZLCL 

100-44-7 

1000 

ND 

u 

1,3, 5 -Trime  thylbenz  ene 

TMB135 

108-67-8 

200 

ND 

u 

1,2, 4 -Trime  thylbenz  ene 

TMB124 

95-63-6 

200 

ND 

u 

1 , 3  -Dichlorobenzene 

DCBZ13 

541-73-1 

200 

ND 

u 

/  -• 


URS 

Rev 


Volatile  Organics  by  GCMS  -  SPA  T014 


^uanterra 

Emironnicnzsl 

Services 

( cont . ) 


Qual  PARVQ  Re\ 


1 , 4  -Dichlorobenzene 

DCBZ14 

106-46-7 

200 

2® 

U 

1 ^  2 -Dichlorobenzene 

DCBZ12 

95-50-1 

200 

ND 

U 

1,2, 4  -Trichlorobenzene 

TCB124 

120-82-1 

2000 

ND 

u 

Hexachlorobutadiene 

HCBU 

87-68-3 

400 

ND 

u 

Surrogate 

Parlabel 

CAS 

Result 

Expected 

1 , 2 -Dichloroethane-d4 

DCA12D4 

17060-07-0 

49 

50 

Toluene -d8 

BZMED8 

2037-26-5 

50 

50 

Br omof luor obenz  ene 

BR4FBZ 

460-00-4 

40 

50 

Client:  URS  Greinei 

Date  Sampled:  11  FEB  97 
Date  Received:  13  FEB  97 
Date  Analyzed:  18  FEB  97 
Time  Analyzed:  18:16 
Dilution  Factor:  100 
Concentration  Units :  PPBV 


URS  Sample  # : •  A06 

Site  IC  29 
Lab  Project  124593 

Lab  Sample  #:  0001-SA 

Sample  Vol.  (ML): 

QC  Batch  (Lablotctl) :  G970218A1 
SACODE:  * 


Parameter 


Parlabel 


Result 


4 


^uanterra 

Environmental 

Seniccs 

Volatile  Organics  by  GCMS  -  EPA  T014 


Client:  UPS  Greiner,  Inc. 

URS 

Sample 

n  : 

E06 

Date  Sampled:  11  FEB 

97 

Site 

41  . 
«  . 

IC  29 

Date  Received:  13  FEB 

97 

Lab 

Project 

124593 

Date  Analyzed:  18  FEB 

97 

Lab 

Sample 

#: 

0002-SA 

Time  Analyzed:  18:43 

Sample 

Vol.  (ML)  : 

Dilution  Factor:  3.5 

QC  Batch  (Lablotctl) : 

G970218A1 

Concentration  Units:  PPBV 

SACODE : 

* 

URS 

Parameter 

Parlabel 

CAS 

RL 

Result 

Qual  PARVQ 

Rev 

Di  chi  or  odif  luorome  thane 

FC12 

75-71-8 

7.0 

ND 

U 

1,2-Dichloro-l, 1,2, 2- 

tetrafluoroethane 

DCTFA12 

76-14-2 

7.0 

ND 

U 

Chlorometfaane 

CLME 

74-87-3 

14 

ND 

U 

Vinyl  chloride 

VC 

75-01-4 

7.0 

ND 

U 

Bromomethane 

BRME 

74-83-9 

7.0 

ND 

U 

Chloroethane 

CLEA 

75-00-3 

14 

ND 

U 

Tr  i  chi  or  of  luorome  thane 

FCll 

75-69-4 

7.0 

ND 

U 

1 ,  l-Dichloroethene 

DCEll 

75-35-4 

7.0 

ND 

u 

1,1, 2 -Trichloro- 1 ,2,2- 

tr if luoroe thane 

FC113 

76-13-1 

7.0 

ND 

u 

Acetone 

ACE 

67-64-1 

35 

39 

=s 

Di  chlorome  thane 

MTLNCL 

75-09-2 

7.0 

36 

s= 

trans  - 1 , 2 -Dichloroethene 

DCE12T 

156-60-5 

7.0 

ND 

u 

1 , 1-Di  chloroethane 

DCAll 

75-34-3 

7.0 

ND 

u 

Vinyl  acetate 

VA 

108-05-4 

35 

ND 

u 

cis  - 1 , 2  -Dichloroethene 

DCE12C 

156-59-2 

7.0 

ND 

u 

2  -Butanone 

MEK 

78-93-3 

35 

ND 

u 

Chloroform 

TCLME 

67-66-3 

7.0 

280 

= 

1,1, 1 -Trichloroethane 

TCAlll 

71-55-6 

7.0 

ND 

u 

Carbon  tetrachloride 

CTCL 

56-23-5 

7.0 

990 

= 

1 , 2 -Dichloroethane 

DCA12 

107-06-2 

7.0 

ND 

u 

Benzene 

BE 

71-43-2 

7.0 

ND 

u 

Tr i chi or o e t hene 

TCE 

79-01-6 

7.0 

200 

= 

1 , 2-Dichloropropane 

DCPA12 

78-87-5 

7.0 

ND 

u 

trans-1 , 3 -Dichloropropene 

DCP13T 

10061-02-6 

7.0 

ND 

u 

Toluene 

BZME 

108-88-3 

7.0 

ND 

u 

cis  -1,3  -Dichloropropene 

DCP13C 

10061-01-5 

7.0 

ND 

u 

4  -  Methyl  -  2  -pentanone 

MIBK 

108-10-1 

35 

ND 

u 

1,1, 2  -Trichloroethane 

TCA112 

79-00-5 

7.0 

ND 

u 

Tetrachloroethene 

PCE 

127-18-4 

7.0 

ND 

u 

1 , 2  -Dibromoethane 

EDB 

106-93-4 

7.0 

ND 

u 

Chlorobenzene 

CLBZ 

108-90-7 

7.0 

ND 

u 

E  thylbenz  ene 

EBZ 

100-41-4 

7.0 

ND 

u 

m-  a  p-Xylene(s) 

XYLMP 

1330-20-7 

7.0 

ND 

u 

o -Xylene 

XYLO 

95-47-6 

7.0 

ND 

u 

Styrene 

STY 

100-42-5 

7.0 

ND 

V 

1 , 1 , 2 , 2 -Tetrachloroethane 

PCA 

79-34-5 

7.0 

ND 

u 

Benzyl  chloride 

BZLCL 

100-44-7 

35 

ND 

u 

1,3, 5 -Trime  thylbenz  ene 

TMB135 

108-67-8 

7.0 

ND 

u 

1,2, 4-Trimethylbenzene 

TMB124 

95-63-6 

7.0 

ND 

u 

1 , 3 -Dichlorobenzene 

DCBZ13 

541-73-1 

.  7.0 

ND 

u 

Volatile  Organics  by  GCMS 


^uanterra 


Environmental 

Services 


EPA  T014 


( cont . ) 


Client : 

URS  Greiner,  Inc. 

URS  Sample  ^ : 

E06 

Date  Sampled: 

11  FEB 

97 

Site 

IC  29 

Date  Received: 

13  FEB 

97 

Lab  Project  #: 

124593 

Date  Analyzed: 

18  FEB 

97 

Lab  Sample  #: 

0002-SA 

Time  Analyzed: 

16:43 

Sample  Vol.  (ML)  : 

Dilution  Factor: 

3.5 

QC  Batch  (Lablotctl) ; 

G970218A1 

Concentration  Units: 

PPBV 

SACODE : 

★ 

Parameter 

Parlabel 

CAS 

RL 

Result  Qual 

Pi 

1 , 4 -Dichlorobenzene 

DCBZ14 

106-46-7 

7.0 

ND 

U 

1 , 2 -Dichlorobenzene 

DCBZ12 

95-50-1 

7.0 

ND 

U 

1,2,4  -Tri  chlorobenzene 

TCB124 

120-82-1 

70 

ND 

u 

Hexa  chi  or  obut  adi  ene 

HCBU 

87-68-3 

14 

ND 

u 

Surrogate 

Parlabel 

CAS 

Result 

Expected 

1, 2-Dichloroethane-d4 

DCA12D4 

17060-07-0 

49 

50 

Toluene -d8 

BZMED8 

2037-26-5 

50 

50 

Bromofluorobenzene 

BR4FBZ 

460-00-4 

48 

50 

PMOTOCATALYnC  OXIDATIQN  TECHNICAL  DEMONSTRATION  DRE 
McAFB  SVE  System 
SIti  1C  29 


Test  Start  Date:  1/1  S/97 
Test  Start  Time:  14:45 
Sample  Date:  1/15/97 


AIR  STRIPPER  FLOW 

DATA 

Pressure 

-1 

(in.Hg.) 

Temperature 

54 

(degF) 

dP 

-1.000. 

(irtW.C.) 

Flow  Rate 

47 

(scftn) 

Relative  Humiditv 

100 

(%@deqF 

Test#:  ^7 _ 

Path#:  J _ 

Dilution:  0% _ 

Ozone:  Y 

Ambient  Temp:  47  _ 


lEFFLUENT  DATA  fPCOEl  fNote  1 ) 

Samole  # 

nprrvzjYT 

Sampb  Time 

1529  8021. 15i6T014 

Pressure 

-3.6 

On.  Hg) 

Temperature 

93 

(degF) 

dP 

-0.8 

On.  W.C) 

Flow  Rate 

49 

(scfm) 

Relative  Humidity 

30 

(%) 

Estimated  Mobture  (%) 

2 

Est  Dry  Gas  Rate  (dscfm)  49 

1  INFLUENT  (PCOD  1 

Sampb  #:  OPTA-07 
Samob  Time:  15:23 

Vacuum: -1.0 

(\Tt  Ho) 

Temoerature:  54 

(degR 

Method  EPA 18 


Compound 

Influent 

Effluent 

DRE 
(Note  2) 

C  Cone 
(ppmv) 

Q  Flow  Rate 
(scfm) 

C  Cone. 
(pp«^) 

Q  Flow  Rate 
(dscfm) 

Total  NMOC  as  Methane  by  EPA  18 

0 

47 

0 

49 

NC 

Caicuiation:  DRE  =  {1  -  (C  effiuent)*(Q  effiuent)/(C  mfiuent)*(Q  influent)]  *  1 00 


Method  8021 


Target  List  Compound 

Abbrev. 

MoLWt 

1  Influent 

1  Effluent 

DRE 
(Note  3) 

Cone. 

(potnv) 

Mass  Emission 
Rate 
(Ih/hD 

Cone. 

(ppmv) 

Mass  Embsion 
Rate 
(Ibfor) 

1 .1  -Dichloroethene 

DCE11 

97 

0.29 

0.000207 

0 

0.000000 

NC 

Methvbne  chloride 

MTLNCL 

85 

0.073 

0.000046 

0.0084 

0.0000051 

88.15% 

cb-1 .2-dichtorDethene 

DCE12C 

97 

0.43 

0.000307 

0 

0.000000 

NC 

Chloroform 

TCLME 

119.4 

•  1 

0.000878 

0.023 

—  11  II 

97.63% 

Cartxm  Tetrachtonde 

CTCL 

153.841 

1.3 

0.001470 

0.92 

0.001072 

27.09% 

1 .2-Oichloroethane 

DCA12 

98.96 

0.079 

0.000057 

0 

0.000000 1 

NC 

Benzene 

BZ 

78 

0.65 

0.000373 

0 

!  NC 

Trichloroethene 

TCE 

131.4 

20 

0.019316 

0.0097 

0.0000101 

1  99.95% 

Tetrachloroethene 

PCE 

165.85 

1  0.066 

1  0.000080 

0 

0.0000001 

NC 

Total  Tarqet  List  VOCs 

23.89 

0.022733 

0.96 

0.001108 

95,13% 

Phosgene  Concentration:  NDatO^  (ppfn) 

noiBs« 

1.  At  the  affluent  the  dry  gas  flow  rate  is  used  to  calculate  mass  emission  rates.  Most  moisture  b  condensed  in 

the  sampling  train  and  imptngers.  resulting  in  a  nearly  dry  gas  sample.  The  mobture  content  in  the  process  gas  at  the 
efRuembestknated  based  on  the  retatrahurnbityrneasursd  at  the  outlet  At  the  influent  a  whob  gas  sampb 
b  cottected  without  condensatiort  therefore  no  mobture  correction  b  required. 

2.  The  DRE  for  Total  NMOC  as  methane  assumes  the  influent  molecular  weight  factorto  be  equivalent  to  the 
effluent  molecular  weight  factor. 

3.  Total  DREs  are  not  calculated  for  the  total  target  ibt  VOC  because  all  contributors  to  the  total  influent  mass 
could  not  be  accurately  quantified. 

PCOf:  Photocataiytic  Oxidizer  influent  DRE:  Destruction  and  Removal  Efficiency 

PCOE:  Photocataiytic  Oxidizer  Effluent  (Scrubber  Influent)  NC :  Not  Calculated 

VOC:  Volatile  Organic  Compounds  NM:  Not  Measured 

NMOC:  Non-Methane  Organic  Compounds  NA:  Not  Applicable 

ND:  Not  Detected 
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PHOTOCATALYTIC  OXIDATION  TECHNICAL  DEMONSTRATION  DRE 
McAFB  SVE  System 
Site  1C  29 


Test  Start  Date:  1/15/97 


Test#:jB^ 
Path#:  2 


Test  Start  Time:  15:40 


Sample  Date:  1/15/97 


Dilution:  0% 
Ozone:  N 


lAlR  STRIPPER  FLOW  DATA 

Pressure 

-1 

Cm.  Hg.) 

Temperature 

54 

(dagF) 

dP 

-1.000 

(ntW.C.) 

Flow  Rate 

47 

(scfm) 

Relative  Humiditv 

100 

(%  @  dea  F 

Ambient  Temp:  47 

^(degF) 

lEEFLUENT  DATA  (PCOE)  (Note  1 ) 

Sample# 

OPTErOa 

Sample  Time 

16:22 

PiesMire 

-3.6 

fn.Hg) 

Temperature 

92 

(degF) 

dP 

-0.8 

fin.W.C.) 

Flow  Rate 

49 

(adm) 

Reietive  Humidity 

31 

{%) 

Ettimated  Moisture  (%) 

2 

Est  Dry  Gas  Rate  (dscfim)  49 

Sample  #;OPTA-08 

Samole  Time:  16:16  Vacuum:  -1.0 

0"Hg) 

Temperature: 

54 

(deoB 

MethodEPA  18 

Compound 

Influent 

Effluent 

C  Cone, 
(ppmv) 

Q  Flow  Rate 
(setin) 

C .  Cone, 
(ppmv) 

Q  Flow  Rata 
(dscfm) 

DRE 
(Note  2) 

Total  NMOC  as  Methane  by  EPA 18 

0 

47 

0 

49 

NC 

Calculation: 


DRE  =  [1  -  <C  effhient)*(Q  effiu»itV(C  inliuent)*(Q  influent)]  *  100 


Method  8021 


Target  List  Compourxt 

Abbrev. 

MoLWt 

1  Influent 

1  Effluent 

ORE 

(Notes) 

Con& 

(Dpmv) 

Mass  Emission 

Rate 

dbnit) 

Cona 

Mass  Emission 
Rate 
(fbfM 

1,1-Oichioroethene 

ex:eii 

97 

0.27 

0.000192 

0 

0.000000 

NC 

Methylene  chloride 

MTINCL 

85 

0.088 

0.000055 

Q,02B 

0.000018 

67.18% 

os-l  .2-dtchioroethene 

DCE12C 

97 

0.46 

0.000328 

0 

0.000000 

NC 

Chtorofonn 

TCLME 

119.4 

0.95 

0.000834 

0.1 

0.000091 

89.14% 

Carbon  Tetrachlonde 

tCTCL 

153.841 

1.5 

0.001696 

0.97 

0.001131 

33.30% 

1 .2*Oichioroethane 

IOCA12 

98.96 

0.086 

0.000063 

0.024 

0.000018 

71.21% 

Benzene 

BZ 

!  78 

0.61 

0.000464 

0 

1  0.000000 

NC 

Trichloroethene 

TCE 

131.4 

22 

1  0.021248 

0.0072 

0.000007 

99.97% 

Tetrachloroethene 

PCE 

165.85 

0.06 

0.000073 

0 

0.000000 

NC 

Total  Target  List  VOCs 

26.22 

0.024953 

1.13 

0.001265 

94.93% 

Phc^ene  Concentration:  NDatO^  (pptn) 


Notes: 

1.  At  the  effluent  the  dry  gas  flow  rate  is  used  to  calculate  mass  emission  rates.  Most  morsture  is  condensed  in 

the  sampling  train  and  impingers,  resulting  in  a  nearly  dry  gas  sample.  The  moistura  content  in  the  process  gas  at  the 
efliumrt  is  estimated  based  on  the  relative  humidity  measured  at  the  outlet  At  the  influent  a  whole  gas  sample 
is  cottected  without  condensation,  therefore  no  moisture  correction  is  required. 

2.  The  DRE  for  Total  NMOC  as  methane  assumes  the  influent  molecular  weight  tector  to  be  equivalent  to  the 
effluent  molecular  weight  factor. 

3.  Total  DREs  are  not  calculated  for  the  total  target  list  VOC  because  all  contributors  to  the  total  influent  mass 
could  not  be  accurately  quantified. 


PCOl:  Photocatalytic  Oxidizer  Influent 
PCOE:  Photocatalytic  Oxidizer  EfRuent  (Scrubber  Influent) 
VOC:  Volatile  Organic  Compounds 
NMOC:  Non*Methane  Organic  Compounds 


DRE:  Destruction  and  Removal  Efficiency 

NC :  Not  Calculated 

NM:  Not  Measured 

NA:  Not  Applicable 

ND:  Not  Detected 


PHOTOCATALYTIC  OXIDATION  TECHNICAL  DEMONSTRATION  DRE 
McAFB  SVE  System 
Site  iC  29 


Test#:_9 _ 

Test  Start  Date:  1/24/97  Path  #:  2 _ 

T est  Start  Time:  07:50  Dilution:  _0% _ 

Sample  Date:  1/24/97  Ozone:  JT _ 

Ambient  Temp:  48.2 _ (deg  F) 


lAIR  STRIPPER  FLOW  DATA 

EFFLUENT  DATA  (PCOE)  (Note  1 ) 

Sample  # 

OPTE-09 

Sample  Time 

09:01 

Pressure 

.  -1 

(in.Hg.)  . 

Pressure 

-3.75 

(in.  Hg) 

Temperature 

51 

(degF) 

Temperature 

86 

(degF) 

dP 

0.950 

(in.W.C.) 

dP 

0.5 

(in.  W.C.) 

Flow  Rate 

49 

(scfm) 

Row  Rate 

54 

(scfin) 

Relative  Humidity 

100 

(%  @  deg  F 

Relative  Humidity 

35 

(%) 

Estimated  Moisture  (%) 

1 

Est  Dry  Gas  Rate  (dscfm) 

53 

INFLUENT  (PCO» 

“T _ 

Sample  #:OPTA-09 
Sample  Time:  08:47 

Vacuum:  1 .0 

(in-  Hg) _ 

Temperature:  51 

(degF) 

Method  EPA 18 


Compound 

Influent 

Effluent 

— 

■nSBSSH 

nSSH 

h3SI 

Q  Flow  Rate 
(dscfm) 

Total  NMOC  as  Methane  by  EPA  18 

0 

49 

0 

53 

NC 

Calculation:  DRE  =  [1  -  (C  effluent)*(Q  efRuent)/(C  infiuent)*(Q  influent)]  *  100 


Method  T014 


Target  List  Compound 

Abbrev; 

Mol.Wt 

Influent 

Effluent 

Cone. 

Mass  Emission 

Cone. 

Mass  Emission 

Rate 

Rate 

DRE 

(ppmv) 

(IbAir) 

(ppmv) 

(Ih/hr) 

(Note  3) 

1,1-Dichloroethene 

DCE11 

97 

0.2 

0.000148 

0 

0.000000 

NC 

Methylene  chloride 

MTLNCL 

85 

0 

0.000000 

0.0086 

0.000006 

NC 

ds-1 .2-dichloroethene 

DCE12C 

97 

0.21 

.  0.000155 

0 

0.000000 

NC 

Chlorofonn 

TCLME 

119.4 

0.36 

0.000327 

0.0076 

0.000008 

97.71% 

Carbon  Tetrachloride 

CTCL 

153.84 

0.54 

0.000633 

0.64 

0.000814 

-28.73% 

1 .2-Dichloroethane 

DCA12 

98.96 

0 

0.000000 

0 

0.000000 

NC 

Benzene 

BZ 

78 

0.24 

0.000143 

0 

0.000000 

NC 

Trichloroethene 

TCE 

131.4 

11 

0.011008 

0.034 

0.000037 

99.66% 

Tetrachloroethene 

PCE 

165.85 

0 

0.000000 

0 

0.000000 

NC 

Total  Target  List  VOCs 

12.55 

0.012414 

0.69 

0.000865 

93.03% 

Phosgene  Concentration:  ND  at  0.25  (ppm) 

Notes: 

1.  At  the  effluent  the  dry  gas  flow  rate  is  used  to  calculate  mass  emission  rates.  Most  moisture  is  condensed  in 

the  sampling  train  and  impingers,  resulting  in  a  nearly  dry  gas  sample.  The  moisture  content  in  the  process  gas  at  the 
effluent  is  estimated  based  on  the  relative  humidity  measured  at  the  outlet  At  the  influent  a  whole  gas  sample 
is  collected  without  condensation,  therefore  no  moisture  correction  is  required. 

2.  The  DRE  for  Total  NMOC  as  methane  assumes  the  influent  molecular  weight  factor  to  be  equivalent  to  the 
effluent  molecular  weight  factor. 

3.  Total  DREs  are  not  calculated  for  the  total  target  list  VOC  because  all  contributors  to  the  total  influent  mass 
could  not  be  accurately  quantified. 

PCOi:  Photocatafytic  Oxidizer  Influent 
PCOE:  Photocatalytic  Oxidizer  Effluent  (Scrubber  Influent) 

VOC:  Volatile  Organic  Compounds 
NMOC:  Non>Methane  Organic  Compounds 


DRE:  Destruction  and  Removal  Efficiency 

NC :  Not  Calculated 

NM:  Not  Measured 

NA'  Not  Applicable 

ND:  Not  Detected 


V:\PC097\RUN9T.WB2 


25^ug-97 


volatile  Organics  by  GCMS 

-  EPA  T014 

client;  URS  Greiner,  Inc. 

ms 

Sample  *; 

OPTA09 

PCOL 

Date  sampled:  24  JPtJS 

87 

Site  «: 

PCO 

Date  Received:  28  JAN 

97 

Lab  Project  #: 

124359 

Date  Analysed:  31  JAH 

97 

Lab 

sample  #: 

0005-SA 

Time  Analyzed:  10:38 

Sample  Vol.  (ML) : 

Dilution  Factor:  40 

QC  Batch  (Lablotccl)  : 

G97013IA1 

Concentration  units :  PPBV 

SACODE: 

<* 

URS 

Parameter 

Parlabel 

CAS 

RI# 

Result 

Oual  PARVQ  Rev 

Dichlorodif  luorome  thane 

FC12 

75-71-8 

81 

ND 

U 

1  r  2 -Dichloro  “  1  #  1  r  2 , 2 - 

tetrafluoroethane 

Dcma2 

76-14-2 

81 

KD 

XJ 

Chloroaethane 

CTMK 

74-87-3 

160 

HD 

U 

Vinyl  chloride 

VC 

75-01-4 

81 

ND 

tJ 

Bromoaetbane 

BRME 

74-83-9 

81 

RD 

D 

Chloroechane 

CLKA 

75-00-3 

160 

ND 

TJ 

Tricfalorofluorotae  thane 

Fdl 

75-69-4 

81 

ND 

U 

1 ,  i-Dichloroethene 

DCKll 

75-35-4 

81 

200 

= 

1  ^  1, 2-Trichloro- 1 , 2 , 2 - 

trifluoroethane 

FC113 

76-13-1 

81 

ND 

U 

Acetone 

ACE 

67-64-1 

400 

ND 

XT 

Pi  chi  ororaetbane 

MTLNCD 

75-09-2 

81 

ND 

U 

crane  - 1 ,2  -Dichloroe  thene 

DCK12T 

156-60-5 

81 

ND 

TJ 

1 ,  l-0ichloroe  thane 

DCAll 

75-34-3 

61 

ND 

TJ 

vinyl  acetate 

VA 

100-05-4 

400 

ND 

U 

cifl-1, 2-Dichloroe  thene 

DCK12C 

156-59-2 

81 

210 

sr 

2-Sutanone 

MEN 

78-93-3 

400 

1100 

= 

Chloroform 

TCLME 

67-66-3 

81 

360 

m 

1,1,  i-Trichloroethane 

TCAlll 

71-55-6 

81 

ND 

u 

f^yfaQH  tetrachloride 

CTCI* 

56-23-5 

81 

540 

s 

1 , 2  "Dichloroethane 

DCA12 

107-06-2 

81 

ND 

u 

Benzene 

BZ 

71-43-2 

81 

240 

Trichioroe  thene 

TCB 

79-01-6 

81 

11000 

■■ 

1 , 2  -Dichloropropane 

DCFA12 

78-87-5 

81 

ND 

u 

traxis  « 1 , 3  -Dichloropropene 

DCP13T 

10061-02-6 

81 

ND 

u 

Toluene 

108-88-3- 

81 

NO 

u 

cia  -1 , 3  -Dichloropropene 

DCP13C 

10061-01-5 

81 

HD 

u 

4  -Methyl  -2  -pencanone 

MXBK 

108-10-1 

400 

ND 

u 

1 , 1 , 2 -Trichloroethane 

TCA1X2 

79-00-5 

81 

ND 

o 

Tetrachloroethene 

PCS 

127-18-4 

81 

ND 

tJ 

1, 2 -Dibrotaoechane 

HOB 

106-93-4 

81 

ND 

TJ 

Chlorobenzene 

CLBZ 

108-90-7 

81 

KD 

.  U 

Ethylbenzene 

EBZ 

100-41-4 

81 

HD 

U 

m-  St  p-xylene{s) 

xnup 

1330-20-7 

81 

HD 

u 

o-Xylene 

XYLO 

95-47-6 

81 

ND 

u 

Styrene 

STY 

100-42-5 

81 

ND 

TJ 

1,1,2, 2-Tetrachloroethane 

PCA 

79-34-5 

81 

ND 

TJ 

Benzyl  chloride 

BZLCD 

100-44-7 

400 

ND 

TJ 

1,3,  B-Trimethylbenzene 

TMB135 

108-67-8 

81 

ND  * 

TJ 

1,2,4  -Trimetfaylbenzene 

TMB124 

95-63-6 

81 

ND 

u 

TT 

1 , 3-Dichlorobexizene 

DCBZ13 

541-73-1 

81 

ND 

u 

volatile  Organics  by  GC3^S  -  EPA  T014 


(cont. ) 


Client: 
X>ate  Sampled; 
Date  Received; 
Date  Analyzed: 
Time  Analyzed; 
Dilution  Factor: 
Concentration  Units: 


URS  Greiner,  Inc. 
24  UAN  97 
28  JAN  97 
31  JAN  97 
10:38 
40 

PPBV 


ms  Ssimple  #; 
Site  #; 
Iiab  Project  #: 
Lab  Sample  #x 
Sample  Vol.  (ML)  ; 
QC  Batch  (Lablotcrl)  : 

SACX3DE: 


OPTAD9 

PCO 

124359 

0005-SA 

G970131A1 


paraxoeter 


parlabel  CAS 


RL 


USS 

Result  Qoal  PARVQ  Rev 


1,4  -Diehl  orobenzene  DCBZ14 
l^R-Pichlbrobenzene  PCTZ12 
1,2,4-Tricdilorobenzene  TCB124 
g^yuryHlQTTabnfjidi  ene  HCBU 

Surrogate  Parlabel 


106-46-7 

81 

ND 

U 

95-50-1 

81 

ED 

U 

120-82-1 

810 

HD 

XJ 

87-68-3 

160 

ND 

U 

CAS  Result  Expected 


1 , 2-Dichloroethaiie-d4 

Toluene-dS 

Bron»fIuorobenzene 


000204 

17060-07-0 

51 

SZM^^DS 

2037-26-5 

51 

BR4FBZ 

4£0-00-4 

46 

50 

50 

50 


Tentatively  Identified  Confounds  (TXCs) 
Method  EPA  TO- 14 


Client:  UPS  Greiner «  Inc. 

Date  saopled:  24  OAH  97 
Date  Received:  28  JAN  97 
Date  Analyzed:  31  JAN  97 
Time  Analyzed:  10:38 
Dilution  Factor;  40 
Concentration  Thiits :  PFBV 


DRS  San^le  #:  OPTX09 
Site  #:  PCO 
Lab  Project  t:  124359 
Lab  Sample  #;  0005-SA 

Senile  Vol.  (ML)  : 

QC  Batch  (LablotCtl)  :  G970131A1 
SACODE:  * 


Parameter 


xatB 

Parlabel  CAS  RL  Result  Qual .  PARVQ  Rev 


Nb  Pea3cB  Found 


T2 


PHQTQCATALYTIC  oxidation  technical  PgMONSTRATION  DRE 
McAFB  SVE  System 
Site  1C  29 


Test  Start  Date:  1/24/97 
Test  Start  Time:  09:15 
Sample  Date:  1/24/97 


lAIR  STRIPPER  FLOW  DATA 

Pressure 

-1 

(in.  Hg.) 

Temperature 

56 

{deg  F) 

dP 

1.050 

(in.  W.C.) 

Flow  Rate 

49 

(scfm) 

Relative  Humidity 

100 

(%@de9F 

Test#:  10 

Path#:  J _ 

Dilution:  0% _ 

Ozone:  Y 

Ambient  Temp:  j49 _ (deg  F) 


EFFLUENT  DATA  (PCOE)  (Note  1) 


Sample  # 

OPTE-10 

Sample  Time 

09:49 

Pressure 

3.6 

On.  Hg) 

Temperature 

86 

(degF) 

dP 

0.5 

(in.  W.C.) 

Flow  Rate 

34 

(scfm) 

Relative  Humidity 

35 

C%) 

Estimated  Moisture  (%)  1 

Est  Dry  Gas  Rate  (dscfrn)  34 


INFLUENT  (PCOO  j _ 

Sample#:  OPTA-10 

Sample  Ttme:  09:43 _ Vacuum:  1.0 _ (in.  Hg)  Temperature:  56 _ (deg  F) 


Method  EPA  18 


Compound 

Influent 

Effluent 

DRE 
(Note  2) 

■EStBuli 

Total  NMOC  as  Methane  by  EPA  18 

0 

49 

0 

34 

NC 

Calculation:  DRE  =  [1  r  (C  effluent)*(Q  effiuent)/(C  influent)*(Q  influent)]  *  100 


Method  T014 


Target  List  Compound 

Abbrev. 

MoI,Wt 

Influent 

Effluent 

DRE 
(Note  3) 

Cone. 

(ppmv) 

Mass  Emission 
Rate 
(Ib/hr) 

Cone. 

(ppmv) 

Mass  Emission 
Rate 
(Ib/hr) 

1,1-Dichloroethene 

DCE11 

97 

0.24 

0.000176 

0 

0.000000 

NC 

Methylene  chloride 

MTLNCL 

85 

0 

0.000000 

0.017 

0.000008 

NC 

cis-1 .2-dichloroethene 

DCE12C 

97 

0.3 

0.000220 

0 

0.000000 

NC 

Chloroform 

TCLME 

119.4 

0.49 

0.000443 

0.03 

0.000019 

95.73% 

Carbon  Tetrachloride 

CTCL 

153.84 

0.72 

0.000838 

0.84 

0.000682 

18.66% 

1 .2-Dichloroethane 

DCA12 

98.96 

0 

0.000000 

0 

0.000000 

NC 

Benzene 

BZ 

78 

0.32 

0.000189 

0 

0.000000 

NC 

Trichloroethene 

TCE 

131.4 

15 

0.014916 

0.059 

0.000041 

99.73% 

Tetrachloroethene 

PCE 

165.85 

0 

0.000000 

0 

0.000000 

NC 

Total  Target  List  VOCs 

17.07 

0.016783 

0.95 

0.000749 

95.54% 

Phosgene  Concentration:  ND  at  0J25  (ppm) 

Notes: 

1 .  At  the  effluent  the  dry  gas  flow  rate  is  used  to  calculate  mass  emission  rates.  Most  moisture  is  condensed  in 

the  sampling  train  and  impingers,  resulting  in  a  nearly  dry  gas  sample.  The  moisture  content  in  the  process  gas  at  the 
effluent  is  estimated  based  on  the  relative  humidity  measured  at  the  outlet  At  the  influent  a  whole  gas  sample 
is  collected  without  condensation,  therefore  no  moisture  correction  is  required. 

2.  The  DRE  for  Total  NMOC  as  methane  assumes  the  influent  molecular  weight  factor  to  be  equivalent  to  the 
effluent  molecular  weight  factor. 

3.  Total  DREs  are  not  calculated  for  the  total  target  list  VOC  because  all  contributors  to  the  total  influent  mass 
could  not  be  accurately  quantified. 


PCOI:  Photocatalytic  Oxidizer  Influent 
PCOE:  Photocatalytic  Oxidizer  Effluent  (Scrubber  Influent) 
VOC:  Volatile  Organic  Compounds 
NMOC:  Non-Methane  Organic  Compounds 


DRE:  Destruction  and  Removal  Efficiency 

NC :  Not  Calculated 

NM:  Not  Measured 

NA:  Not  Applicable 

ND:  Not  Detected 


25^ug-97 


V:\PC097\RUN1 0T.WB2 


Volatile  Organics  by  GOIS  -  EPA  T014 


PCOI 


client  I 
Date  Saxxspledz 
Date  Received; 
Date  Analysedi 
Time  Analyzed: 
Dilution  Factor; 
Concentration  units: 


URS  Greiner ,  lac . 
24  JMI  97 
28  JAN  97 
31  JAN  97 
11:05 
100 
PPBV 


Parameter 

Dichlorodifluorooettiane 

1 . 2 - Dichloro-l  r  Ir  2  r  2 - 
tetrafluoroethane 

Cblororae  thane 
Vinyl  chloride 
Brotnooethane 
Chloroethane 
Xrichlorofluorooie  thane 
1 ,  i-Dichloroethene 
1 , 1 , 2  -  Tr i  chloro  - 1 . 2  /  2 - 
trifluoroe  thane 
Acetone 

Oichlorome  thane 
trans  -1,2  -Dichloroe  theac 
1 ,  X-Dichloroethane 
Vinyl  acetate 
cis— 1 , 2  — 

2-Butanone 

Chloroform 

1,1, 1-Trichloroethaae 
Carbon  tetrachloride 

1. 2- Dichloroethane 
Benzene 

Trichloroethene 

1 . 2- Dichloropropaae 
trans  - 1 , 3-Dichloropropcne 
Toluene 

cis-1, 3  -Dichlor  opropene 
4-l4et^l-2 -pencanone 

1.1. 2- Trichloroethane 
Tetrachloroethene 

1 . 2- Dibronioethane 
Cblorohenzene 
Bthylbenzene 

m*  *  p-xylene(s) 

o-Xylenc 

Styrene 

1 ,  X,  2 , 2-Tetrachloroethane 
Benzyl  chloride 
1. 3 ,  S-Trlmcthylbenzeae 
1,2, 4-Trixnenhyll>enzene 
1 , 3  -Dichlorobenzene 


URS  San^le  #:  OPTAIO 
Site  # :  PCO 
Dab  Project  #:  124359 

TAh  Saaple  #;  0007-SA 

Saiqple  Vol.  (MD)  : 

QC  Batch  (Lablotctl)  ;  G970131A1 
SACODE:  * 


Parlabel 

-  CAS 

RX» 

Result 

PC12 

7S-71-8 

200 

ND 

DCTFA12 

76-14-2 

200 

ND 

OKS 

74-87-3 

400 

ND 

VC 

75-01-4 

200 

ND 

BRMB 

74-83-9 

200 

ND 

CLEiV 

75-00-3 

400 

ND 

FCll 

75-69-4 

200 

ND 

DCEll 

75-35-4 

200 

240 

FC1X3 

76-13-1 

200 

ND 

ACE 

67-64-1 

1000 

ND 

MTLHCL 

75-09-2 

200 

ND 

DCE12T 

156-60-5 

200 

ND 

DCAll 

7S-34-3 

200 

ND 

VA 

108-05-4 

1000 

KD 

DCB12C 

156-59-2 

200 

300 

mek 

78-93-3 

1000 

ND 

TCXMB 

67-66-3 

200 

490 

TCAUl 

71-55-6 

200 

ND 

CTCL 

56-23-5 

200 

720 

VCICL2 

107-06-2 

200 

ND 

BZ 

71-43-2 

200 

320 

TCE 

79-01-6 

200 

15000 

DCPA12 

78-87-5 

200 

ND 

DCP13T 

10061-02-6 

200 

ND 

BZME 

108-88-3 

200 

ND 

DCP13C 

10061-01-5 

200 

ND 

MZBK 

108-10-1 

1000 

ND 

TCA112 

79-00-5 

200 

HD 

PCE 

127-18-4 

200 

HD 

aas 

106-93-4 

200 

ND 

CLBZ 

108-90-7 

200 

HD 

EBZ 

100-41-4 

200 

HD 

ZZIMP 

1330-20-7 

200 

HD 

XXLO 

95-47-6 

200 

HD 

STY 

100-42-5 

200 

ND 

PCA 

79-34-5 

200 

ND 

BZDdi 

100-44-7 

1000 

ND 

TMB13S 

108-67-8 

200 

HD 

TM5X24 

95-63-6 

200 

ND 

DCEZ13 

541-73-1 

200 

ND 

URS 

Qual  PAKVQ  Rev 


c]ctc)ctcidqc)Qci4dQci.dc3!c4c]u  i  d*  ■  •  ddflddd  •  dddddd 


Volatile  Organics  by  GCMS  -  KPA  T014 


(cont,) 


Client: 

URS  Greiner ,  Inc . 

OBS  Sample  #: 

OPTAIO 

Bate  Sanpled: 

24  JAK 

57 

Sire  #: 

PCO 

Date  Received: 

28  OAK 

97 

Lab  Project  #: 

124355 

Bate  Analyzed: 

31  JAK 

97 

Lab  Sample  #: 

0007- SA 

Time  Analyzed: 

11:05 

Sasple  Vol.  (HL) : 

Dilution  Factor: 

100 

QC  Batch  (Lablotctl) : 

G970131A1 

Concentration  Units: 

PPBV 

SACCOS  I 

* 

ms 


Paraaeter 

Parlabel 

GAS 

RI. 

Restilt 

Qua!  FARVQ 

1  ^  4  -Diehl  orobenzene 

XXSZ14 

106-46-7 

200 

ND 

U 

1 , 2 -Dichlorobenzene 

DCBZ12 

55-50-1 

200 

KD 

U 

1 , 2 « 4-Trichlorobenzene 

TCB124 

120-82-1 

2000 

KD 

u 

Hexachlorobutadlene 

HCBU 

87-68-3 

400 

KD 

u 

Surrogate 

Parlabel 

CAS 

Result 

Expected 

1 , 2-DichIcroethaiie-d4 

DCA12D4 

17060-07-0 

52 

50 

Toluene- d8 

BZMSD8 

2037-26-5 

52 

50 

Bromofluorobenzene 

BR4FBZ 

460-00-4 

45 

so 

Tentatively  Identified  Coinpounds  (TTCs) 

Method  EPA  TO-14 

Client:  ORS  Greiner,  Inc. 

Date  Saa^led:  24  OAK  97 
Date  Received:  28  OAK  97 
Date  Anailyzed:  31  OAK  97 
Time  Analyzed:  11:05 
Dilutiosi  Factor:  100 
Concentration  Ihiits :  FFBV 

T3SS 

Parlabel  CAS  RD  Result  Qual  BARVQ  Rev 

TI 


parameter 
Ko  Peaks  Found 


DRS  Saiqple  #:  OPTAIO 
Site  «>  PCO 
Lab  Project  #>  124359 

Lab  sample  #:  0007-SA 

Saa^le  Vol.  CML)- : 

QC  Batch  (Lablotctl) :  G970X31A1 
SACODK;  * 


PHOTOCATALYTIC  OXIDATION  TECHNICAL  DEMONSTRATION  DRE 
McAFB  SVE  System 
Site  iC  29 


Test  Start  Date:  1/24/97 
Test  Start  Time:  10:00 
Sample  Date:  1/24/97 


iAIR  STRIPPER  FLOW  DATA 

Pressure 

1 

(in.  Hg.) 

Temperature 

56 

(degF) 

dP 

1.000 

(in.  W.C.) 

Flow  Rate 

47 

(scftn) 

Relative  Humidity 

100 

(%  @  deg  F 

Test#:  11 
Path#:  2 
Dilution:  0% 
Ozone:  Y 


Ambient  Temp:  53 

_(degF) 

1  EFFLUENT  DATA  fPCOE)  (Note  U 

Sample  # 

OPTE-11 

Sample  Time 

10:36 

Pressure 

3.6 

(in.  Hg) 

Temperature 

91 

(degF) 

dP 

0.5 

(in.  W.C.) 

Flow  Rate 

35 

(scfm) 

Relative  Humidity 

35 

(%) 

Estimated  Moisture  (%) 

2 

EsL  Dry  Gas  Rate  (dscfm)  34 

1  INFLUENT  (PCOn 

Sample#:  OPTA-11 
Sample  Time:  10:50 

Vacuum:  1.0 

(in.  Hg) 

Temperature:  56 

(degR 

Method  EPA  18 


Compound 

Influent 

Effluent 

IHSSHli 

HSESI 

Total  NMOC  as  Methane  by  EPA  18 

0 

47 

0 

34 

NC 

Calculation:  DRE  =  [1  -  (C  effluentHQ  effiuent)/(C  infiuent)*{Q  influent)]  *  1 00 


Method  T014 


Target  List  Compound 

Abbrev. 

MoLWt 

Influent 

Effluent 

DRE 
(Note  3) 

Cona 

(ppmv) 

Mass  Emission 
Rate 
(Ibmr) 

Cone. 

(ppmv) 

Mass  Emission 
Rate 
(Ib^r) 

1.1-Dichloroethene 

DCE11 

97 

0.26 

0.000186 

0 

0.000000 

NC 

Methylene  chloride 

MTLNCL 

85 

0 

0.000000 

0.014 

0.000006 

NC 

ds-l  .2-dichloroethene 

DCE12C 

97 

0.29 

0.000208 

0 

0.000000 

NC 

Chloroform 

TCLME 

119.4 

0.46 

0-000406 

0.016 

0.000010 

97.51% 

Carbon  Tetrachloride 

CTCL 

153.84 

0.73 

0.000829 

0.82 

0.000667 

19.60% 

1 ,2-Dichloroethane 

DCA12 

98.96 

0 

0.000000 

0 

0.000000 

NC 

Benzene 

BZ 

78 

0.33 

0.000190 

0 

0.000000 

NC 

Trichloroethene 

TCE 

131.4 

15 

0.014558 

0.056 

0.000039 

99.73% 

Tetrachloroethene 

PCE 

165.85 

0 

0.000000 

0 

0.000000 

NC 

Total  Target  List  VOCs 

17.07 

0.016377 

0.91 

0.000722 

95.59% 

Phosgene  Concentration:  ND  at  0.25  (ppm) 


Notes: 

1.  At  the  effluent  the  dry  gas  flow  rate  is  used  to  calculate  mass  emission  rates.  Most  moisture  is  condensed  in 

the  sampling  train  and  impingers,  resulting  in  a  nearly  dry  gas  sample.  The  moisture  content  in  the  process  gas  at  the 
effluent  is  estimated  based  on  the  relative  humidity  measured  at  the  outlet  At  the  influent  a  whole  gas  sample 
is  collected  without  condensation,  therefore  no  moisture  correction  is  required. 

2.  The  DRE  for  Total  NMOC  as  methane  assumes  the  influent  molecular  weight  factor  to  be  equivalent  to  the 
effluent  molecular  weight  factor. 

3.  Total  DREs  are  not  calculated  for  the  total  target  list  VOC  because  all  contributors  to  the  total  influent  mass 
could  not  be  accurately  quantified. 


PCOI:  Photocatalytic  Oxidizer  Influent 
PCOE:  Photocatalytic  Oxidizer  Effluent  (Scrubber  influent) 
VOC:  Volatile  Organic  Compounds 
NMOC:  Non-Methane  Organic  Compounds 


DRE:  Destruction  and  Removal  Efficiency 

NC :  Not  Calculated 

NM:  Not  Measured 

NA:  Not  Applicable 

ND:  Not  Detected 


V:\PC097\RUN11T.WB2 


25H^ug-97 


Volatile  Organics  by  GCMS  -  EPA  T014 


Client  t  ’URS  Greiner, 
Date  San^led:  24  JMT  97 
Date  Received:  28  OAH  97 
Date  AnaLlyzed:  30  JAK  97 
Time  Analyzed:  19:57 
Diluticsn  Factor:  20 
Concentration  units :  PPBV 


Inc .  OTS  sample  # :  OFTAll 

Site  #:  PCO 

project  #:  124359 

Saa^le  #1  0001-SA 

sample  vol.  (ML)  x 
QC  Batch  (Lablotctl)  :  G970130A1 
SACODE:  * 


Parameter 


Parlabel  CAS 


la*  Result 


PCOl. 


URS 

Qual  PA3KVQ 


Dichlorodifluorometbane 
1^2-Dichloro-l#l»2r  2- 
tetrafluoroethane 
Od-oromethane 
Vinyl  chloride 
BroPomrtThane 
Chloroe  thane 

Trichlorofluoromethane 

X,  i-Dichloroethene 
1 , 1, 2-Trichloro- 1 F  2 , 2 - 
trifluoroetnane 
Acetone 

Dichlorome  thane 

trans  •  1  r  2-Dichloroethene 

X^  l-Dichloroethane 

Vinyl  acetate 

cis  - 1  •  a-Dichloroethene 

2-Butanone 

Chlorofozmi 

1,1^  l-Trichloroctliane 
carbon  tetrachloride 
X  ^  2  -Dichloroethane 
Benrene 

Trichloroet^ene 

1.2  -Dichloropropane 
tranfl  - 1 » 3  -Dichloropropene 
Toluene 

cis  -1 . 3  -Dichloropropene 
4-Methyl-  2  -pentanone 

1.1.2  -Trichloroethane 

Tetrachloroethene 

1, 2--I>ibroiiioethaiie 

Chlorobensene 

jSthyll>enzene 

tt-  &  p-Xylene(s) 

o-Xylene 

Styrene 

1 ,  X  #  2  F  2  -xecrachloroe  thane 
Benzyl  chloride 
1,  3  r  5-Trimethylbenzene 
1,2, 4-Trlwethylbenrene 


FC12 

DCXPA12 

CUE 

VC 

BRME 

CLEA 

FCll 

DCEll 

FC113 

ACE 

KILNCL  . 

DCE12T 

DCAll 

VA 

DCE12C 

nbr 

TOME 

TCAlll 

CTCL 

nCA12 

BZ 

TCE 

DCPA12 

DCP13T 

BZME 

DCP13C 

KXBS: 

TCA112 

PCE 

BDB 

CLBZ 

SBZ 

XnMP 

XTLO 

STY 

PCA 

BZLCL 

TMB135 

TMB124 


75- 71-8 

76- 14-2 

74- 87-3 

75- 01-4 

74- 83-9 

75- 00-3 
75-69-4 

75- 35-4 

76- 13-1 
67-64-1 
75-09-2 
156-60-5 
75-34-3 
100*05-4 
XS6-S9-2 

78- 93-3 
67-66-3 
71-55-6 
56-23-5 

107- 06-2 
71-43-2 

79- 01-6 

78- 87-5 
10061-02-6 

108- 88-3 
10061-01-5 
108-10-1 

79- 00-5 
127-18-4 
106-93-4 
108-90-7 
100-41-4 
1330-20-7 
95-47-6 
100-42-5 
79-34-5 
lob-44-7 
108-67-B 
95-63-6 


40 

KD 

40 

HD 

81 

KD 

40 

KD 

40 

ND 

81 

HD 

40 

HD 

40 

270 

40 

HD 

200 

HD 

40 

47 

40 

HD 

40 

HD 

200 

HD 

40 

280 

200 

570 

40 

450 

40 

HD 

40 

700 

40 

HD 

40 

320 

X  SI 

13  ptfb 

40 

HD 

40 

HD 

40 

HD 

40 

HD 

200 

HD 

40 

HD 

40 

HD 

40 

HD 

40 

HD 

40 

HD 

40 

HD 

40 

HD 

40 

HD 

40 

HD 

200 

HD 

40 

HD 

40 

HD 

U 

u 

u 

IT 

U 

U 

u 


u 

V 

m 

u 

u 

u 


IX 

u 

X  X 

V 

u 

V 

u 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


E  =  Concentration  exceeds  calibration  range,  value  is  estimated 


CI7IW  t _ egg  oio  iM I  cmM T  !  NviTO  WOild 


Wd6S  =  9  Z.6SI-V0-2 


(cpnt.) 


Volatile  Organics  by  GCMS  -  EPA  T014 


Client: 
Date  Sampled: 
Date  Received: 
Date  Analysed: 
Tiae  Analyzed: 
Dilution  Factor: 
Concentration  OXxitBi 


URS  Greiner# 
24  JRH  97 
28  JMI  97 
30  JAN  97 
19:57 
20 

PPBV 


Inc. 


Parameter 


Parlabel 


1, 

1. 4- 0ichlorobenzene 
1 , 2 -Dichlorobcnzcne 

1.2. 4- Trichlorobenzcne 
Eexachlozobutadiene 


DCB213 

DCB214 

XXS2X2 

TCB124 

HCBU 


Surrogate 


Parlabel 


X,2  -Dichlorc>ethane-d4 

Toluene-dB 

Bromofluorobenzene 


DCA12D4 

HZMED8 

BR4FBZ 


URS  Sample  #: 

OPTAll 

Site  #: 

PCO 

Lab  Project  #: 

124359 

Xiab  sasq^le  #: 

0001-SA 

Sample  Vol.  (ML)  : 
QC  Batch  (Lablotctl)  : 

G970130AX 

SACODE: 

* 

CAS 

HI. 

Reault  Oual 

PARVQ 

541-73-1 

40 

ND 

U 

106-46-7 

40 

KD 

TT 

95-SO-l 

40 

HD 

U 

120-82-1 

400 

KD 

XT 

B7-6B-3 

81 

ND 

U 

CAS 

Resxxlt 

Expected 

17060-07-0 

46 

SO 

2037-26-5. 

51 

50 

460-00-4 

44 

50 

UR5 

Rev 


Tentatively  Identified  Compounds  (TICs) 
Methcvd  EPA  TO- 14 


dient;  UHS  Greiner , 
Date  Sanpled:  24  JAN  97 
Dace  Receivedt  2B  JAN  97 
Date  Analyzed!  30  JAN  97 
Tine  Analyzed:  i9rS7 
Dilution  Factor :  20 
concentration  Tmits:  PPBV 


Inc.  DES  Sanple  #:  OPTAll 

Site  #:  PCO 
tab  Project  Us  1243S9 
T.ah  San^le  #:  0001~SA 

Sanple  vol.  (ML) : 

QC  Batch  (LablotcCl)  :  G970130A1 
SACODE:  ♦ 


RL 


U3ZS 

Qoal  PAKVQ  Rev 


Parameter 
No  Peaks  Found 


Parlabel 


CAS 


Result 


TI 


PHOTOCATALYTIC  OXIDATION  TECHNICAL  DEMONSTRATION  DRE 
McAFB  SVE  System 
Site  1C  29 


Test  Start  Date:  1/24/97 
Test  Start  Time:  10:40 
Sample  Date:  1/24/97 


AIR  STRIPPER  FLOW  DATA 

Pressure 

1 

(in.  Hg.) 

Temperature 

57 

(deg  F) 

dP 

1.000  ' 

(in.  W.C.) 

Row  Rate 

47 

(sdim) 

Relative  Humidity 

100 

(%  @  deg  F 

Test#:  12 
Path#:  2 
Dilution:  0% 
Ozone:  Y 


Ambient  Temp:  53 

_(degF) 

1  EFFLUENT  DATA  f PCOE)  (NoteD 

Sample  # 

OPTE-12 

Sample  Time 

11:15 

Pressure 

3,6 

(in.  Hg) 

Temperature 

91 

(degF) 

dP 

0.5 

fin.  W.C.) 

Flow  Rate 

34 

(sdin) 

Relative  Humidity 

35 

(%) 

Estimated  Moisture  (%) 

2 

Est  Dry  Gas  Rate  (dscftn)  34 

1  INFLUENT  (PCOI) 

Sample#:  OPTA-1 2 
Samoie  Time:  11:15 

Vacuum:  1.0 

(in.  Hg)  Temperature: 

52  (deg  F) 

Method  EPA 18 


Compound 

influent 

Effluent 

WBSSSM 

Q  Flow  Rate 
(scfm) 

wSBSSI 

Total  NMOC  as  Methane  by  EPA  18 

0 

47 

0 

34 

NC 

Calculation:  DRE  =  [1  -  (C  effluent)*{Q  efRuent)/(C  infiuent)*(Q  influent)]  *  1 00 


Method  T014 


Target  List  Compound 

Abbrev. 

MoLWt 

Influent 

Effluent 

DRE 
(Note  3) 

Cone. 

(ppmv) 

Mass  Emission 
Rate 
(Ibflir) 

Cona 

(ppmv) 

Mass  Emission 
Rate 
(Ibflir) 

1,1-Dichloroethene 

DCE11 

97 

0.28 

0.000200 

0 

0.000000 

NC 

Methylene  chloride 

MTLNCL 

85 

0 

0.000000 

0.011 

0.000005 

NC 

cis-1 .2-dichloroethene 

DCE12C 

97 

0J28 

0.000200 

0 

0.000000 

NC 

Chloroform 

TCLME 

119.4 

0.49 

0.000432 

0.013 

0.000008 

98.12% 

Carbon  Tetrachloride 

CTCL 

153.84 

0.76 

0.000863 

0.79 

0.000637 

26.19% 

1.2-Dichloroethane 

DCA12 

98.96 

0 

0.000000 

0 

0.000000 

NC 

Benzene 

BZ 

78 

0.32 

0.000184 

01 

0.000000 

NC 

Trichloroethene 

TCE 

131.4 

16 

0.015512 

0.038 

0.000026 

99.83% 

Tetrachloroethene 

PCE 

165.85 

0 

0.000000 

0 

0.000000 

NC 

Total  Target  List  VOCs 

18.13 

0.017391 

0.85 

0,000676 

96.11% 

Phosgene  Concentration:  ND  at  0.25  (ppm) 


Notes: 

1.  At  the  effluent  the  dry  gas  flow  rate  is  used  to  calculate  mass  emission  rates.  Most  moisture  is  condensed  in 

the  sampling  train  and  impingers,  resulting  in  a  nearly  dry  gas  sample.  The  moisture  content  in  the  process  gas  at  the 
effluent  is  estimated  based  on  the  relative  humidity  measured  at  the  outlet  At  the  influent  a  whole  gas  sample 
is  collected  without  condensation,  therefore  no  moisture  correction  is  required. 

2.  The  DRE  for  Total  NMOC  as  methane  assumes  the  influent  molecular  weight  factor  to  be  equivalent  to  the 
effluent  molecular  weight  factor. 

3.  Total  DREs  are  not  calculated  for  the  total  target  list  VOC  because  all  contributors  to  the  total  influent  mass 
could  not  be  accurately  quantified. 

PCOI:  Photocatalytic  Oxidizer  Influent  DRE:  Destruction  and  Removal  Efficiency 

PCOE:  Photocatalytic  Oxidizer  Effluent  (Scrubber  Influent)  .  NC :  Not  Calculated 

VOC:  Volatile  Organic  Compounds  NM:  Not  Measured 

NMOC:  Non-Methane  Organic  Compounds  NA:  Not  Applicable 

ND:  Not  Detected 


25-Aug-97 


V:\PC097\RUN12T.WB2 


Volatile  Organics  by  GCMS  -  EPA  T014 


PCUL 


dlent;  X7RS  Greiner,  Inc.  TOS  Sample  #:  OPTR12 

Date  Sampled:  24  OaU  97  Site  #;  PCO 

Date  Received:  28  jmt  97  Lab  Project  #:  124359 

Date  Analyzed:  31  JAN  97  Lab  Saitple  i:  0003-SA 

Time  Analyzed:  10:11  Sample  Vol,  (ML): 

Dilution  Factor:  40  QC  Batcb  (Lablotctl)  :  G970131A1 

Concentration  units:  PPBV  SACODE:  * 

UXS 


Parameter 

Parlabel 

CAS 

SXm 

Beault 

Qual  PAKVQ 

DichlorodiCluoromethane 

FC12 

75-71-S 

81 

ND 

U 

1, 2-DiChloro-X ,1,2,2- 
tetrafluoroethane 

DCTPA12 

76-14-2 

81 

BD 

U 

Cblozoaecbane 

dJHB 

74-87-3 

160 

KD 

XT 

Vinyl  chloride 

VC 

75-01-4 

81 

KD 

U 

BRME 

74-83-9 

81 

KD 

U 

dbloroethane 

CLEA 

7S-00-3 

160 

KD 

u 

Trichlorofluororaechane 

Pdl 

75-69-4 

81 

HD 

u 

1,  l-DichloroetOiene 

DCBXl 

75-35-4 

81 

280 

= 

1 ,  a  ,  2 - Tr i chi or o - 1 a  2 , 2 - 
trifluoroethane 

FC113 

76-13-1 

81 

HD 

u 

Acetone 

ACE 

67-64-X 

400 

HD 

u 

Dlchloromethane 

MIUTCXa 

75-09-2 

81 

HD 

u 

trana- 1 , 2-Piehloroethene 

DCB12T 

156-60-5 

81 

HD 

u 

1-Dichloroc  thane 

DCAll 

75-34-3 

81 

HD 

JJ 

Vinyl  acetate 

VA 

108-05-4 

400 

HD 

u 

cia- 1  e  2  -Pichloroe  thene 

DCE12C 

1S6-59-2 

81 

200 

= 

2-Butanone 

MSX 

78-93-3 

400 

460 

* 

Chloroform 

TCLMB 

67-66-3 

81 

490 

1,1, 1-Trichloroethane 

TCRlll 

71-55-6 

81 

HD 

u 

nairhon  tetrachloride 

CTCL 

56-23-5 

81 

760 

m 

1,2  -Dichloroethane 

0002 

107-06-2 

81 

HD 

u 

Benzene 

BZ 

71-43-2 

81 

320 

• 

Trichloroethene 

TCB 

79-01-6 

81 

16000 

o 

1,2  -Dichlor  opropane 

23CPA12 

7B-87-5 

61 

HD 

u 

trano-l  r  3  -Dlchloropropene 

r)CP13T 

10061-02-6 

81 

KD 

u 

Toluene 

BZME 

108-88-3 

81 

HD 

u 

ciS“l  V  3-Dichloropropene 

DCP13C 

10061-01-5 

81 

KD 

u 

4-Metlxyl-2 -pentanoae 

MXBX 

108-10-i 

400 

KD 

u 

1,1,2  -Trichloroechane 

TCA112 

79-00-5 

81 

HD 

u 

Tetrachloroethcne 

PCS 

127-18-4 

81 

HD 

u 

1,,  2  -Dibromoethane 

EPB 

106-93-4 

81 

HD 

u 

.  Chlorobenz^e 

cxaz 

lOB-90-7 

81 

HD 

u 

Bthylbenzene 

EBZ 

100-41-4 

B1 

HD 

u 

m-  a  p-Xylene(a) 

XXXMF 

1330-20-7 

81 

HD 

— 

o-Xylene 

XXUO 

95-47-6 

B1 

HD 

TT 

Styrene 

STT 

100-42-5 

81 

HD 

u 

1,1 , 2, 2-Tetrachloroethane 

PCA 

79-34-5 

81 

HD 

IT 

Benzyl  chloride 

BZLCL 

100-44-7 

400 

HD 

IT 

1^  3 ,  S-Txrimethylbexizene 

TMBX35 

108-67-8 

81 

HD 

XJ 

1, 2 , 4^Trijnethylbenzcne 

TM&124 

95-63-6 

81 

HD 

u 

1,3  -Dichlorobenr  ene 

2X3$Z13 

541-73-1 

81 

HD 

XT 

volatile  Organics  by  GCMS  -  EPA  T014 


(cant. ) 


Client:  URfi  Greiner,  Inc. 
Date  Sanpled:  24  JAN  97 
Z>ate  Received:  28  JAN  97 
Date  Analyzed:  31  JAN  97 
Time  Analysed:  10:11 
Dilution  Factor:  40 
concentration  TTni  ts :  PPBV 


Parameter  Parlabel 

1.4- Dichlorobe22reae  DCBZ14 

1^  2-Dichlorobenzene  TJCBZH 

1.2.4- Triciilorobenzenc  TCB124 

Hexachlorobutadicne  HCBU 

Surrogate  Parlabel 

1^2-Dichloroetbane-d4  IX2A12D4 

Tolucne-d8  B2MED8 

Bromofluorobenrene  BR4FBZ 


URS  Sample  #:  OPTA12 
Site  #:  PCO 
T»wV>  Project  #:  .  124359 
Sample  #:  0003-SA 

Sample  vol.  (KL)  : 

QC  Batch  (Ijablotctl)  :  G970131A1 
SACODS:  * 

DBS 

CAS  Bli  Remilt  Oual  PAEVQ  Rev 

106-4S-7  81 

95-50-1  81 

120-82-1.  810 

87-68-3  160 


CAS 

Result 

Expected 

17060-07-0 

52 

50 

2037-2K-5 

52 

50 

460-00-4 

44 

50 

NO 

U 

ND 

U 

ND 

U 

ND 

V 

Tentatively  Identified  Compounds  (TICs) 
Method  KPA  TO- 14 


Client: 
Date  San^led: 
Date  Received: 
Date  Analyzed: 
Time  Analyzed: 
Dilution  Factor: 
Concentration  Units: 


T3SS  Greiner/ 
24  JAN  $7 
28  JAN  97 
31  JAN  97 
10:X1 
40 

PFBV 


Inc.  URS  Sample  #:  OPTA12 

Site  #t  PCO 
Project  #:  124359 

Lab  Sample  #:  0003-5A 

Sample  Vol.  (ML)  : 

OC  Batch  (Lablotctl)  :  G970131A1 
SACODE:  * 


Parameter 


Parlabel 


GAS 


RL 


Result 


xas 

Qual  PARVQ  Rev 


No  peaks  Found 


TI 


START 

NEW  DOCUMENT 

TRACKING#:  _ _ _ _ 

SECURITY  CLASS  (circle): 

ANON  ENON  ACON  ECON 
AR  CATEGORY 


Originals  Maintained  at  McClellan  AFB  EM 


Titanium  Dioxide  Phoiocatalydc  Pilot  Test  Repon 
URS  Greiner  •  California 
ARCS  EPA  Region  9 

Contract  No.  68-W9-0054  /  WA  No.  54-40-9341 


1 

2 

3 

4 

5 


APPEP^DEXD 

COMPARISON  OF  METHOD  8021 
vs. 

METHOD  TO-14  RESULTS 


4 


Appendices 
Revision  No.:  0 
Date:  05/16/97 


PCOREP3  .DOCF:\MT\MCAFB\PCO\PCOREP3  .DOC 


Printed  on  Recycled  Paper 


Only  hits  are  shown 


McAFB  PCO  Treatability  Study  iC  29 


Analyte  Name 


DichlorodiiluorDmethane 


Oichiorotetrafluoroethane 


Chloromethane 


Vinyl  Chloride 


Bromoethane 


Chloroethane 


Tnchlorofluoromethane 


1 , 1  -Oichloroethene 


T richlorotrifluoroethane 


Acetone 


Methylene  Chloride 


trans-1 ,2-Dichloroelhene 


1 , 1  -Oichloroethane 


Vinyl  acetate 


CIS-1 .2-Dichloroethene 


2-Butanone 


Chloroform 


1 , 1 , 1  -T richloroethane 


Carbon  Tetrachloride 


1 ,2-Dichloroethane 


Benzene 


Trichloroethene 


1 ,2-Dichloropropane 


trans-1 .3-Dichloropropene 


Toluene 


as-l  .3-Dichloropropene 


4-Methyl-2-pentanone 


1 , 1 ,2-T nchloroethane 


Tetrachloroethene 


1 ,2-Dibromoethane 


Chlorobenzene 


Ethylbenzene 


m,p-Xylene 


o-Xylene 


1 ,1,2.2-Tetrachloroethane 


I  Chloride 


1 ,3,5-T rimethylbenzene 


1 ,2,4-T rimethylbenzene 


1 ,3-DichlOFObenzene 


1 ,4-Oichlorobenzene 


1 .2-Oichlorobenzene 


1 ,2.4-T richlorobenzene 


Hexachlorobutadiene 


FC12  I  02/05/97 


DCTFA12  02/05/97 


CLME  I  02/05/97 


VC 


BRME 


CLEA 


FC11 


02/05/97 


02/05/97 


02/05/97 


02/05/97 


DCE11  I  02^5/97 


FC113  102/05/97 


lACE  02/05/97 


MTLNCL  omsmi 


DCE12T  I  02/05/97 


DCA11  02/05/97 


VA  02/05/97 


DCE12C  02/05/97 


MEK  02/05/97 


TCLME  02/05/97 


TCA111  02/05/97 


CTCL  02/05/97 


DCA12  I  02/05«7 


02/05/97 


02/05/97 


DCPA12  02/05/97 


DCP13T  02/05/97 


BZME  02/05/97 


DCP13C  I  02/05«7 


MIBK  02/05/97 


TCA112  I  02/05/97 


02/05/97 


02/05«7 


02/05/97 


02/05/97 


CLBZ 


EBZ 


XYLMP  I  02/05®7 


XYLO  I  02/05«7 


02A}5/97 


02X15/97 


02X)5/97 


TMB135  02X}5/97 


7MB124  02X)5«7 


OCBZ13  02/05/97 


DCBZ14  02/05/97 


DCBZ12  02/05«7 


TCB124  02/05/97 


HCBU  I  02/05«7 


Sample- 

Location 


DA 


DA 


DA 


DA 


DA 


DA  • 


DA 


DA 


DA 


DA 


DA 


DA 


DA 


DA 


DA 


DA 


DA 


DA 


DA 


DA 


DA 


DA 


DA 


DA 


DA 


DA 


DA 


DA 


DA 


DA 


DA 


DA 


OA 


DA 


DA 


DA 


DA 


DA 


DA  . 


DA 


DA 


DA 


DA 


DA 


A-03 


A-03 


A^3 


A-03 


A-03 


A-03 


A-03 


A-03 


A-03 


A-03 


A-03 


A-03 


A-03 


A-03 


A-03 


A-03 


/V03 


A-03 


A-03 


A-03 


A-03 


A-03 


A-03 


A-03 


A-03 


A-03 


A03 


A-03 


A-03 


A03 


A-03 


A-03 


A-03 


A03 


A-03 


A03 


A-03 


A03 


A-03 


A-03 


A-03 


A-03 


A-03 


A-03 


Notes:  NC  -  Not  calculated.  All  dashes  represent  either  non  detections  or  analytes  not  included  in  the  method. 
<2  -  Analyte  not  detected  at  the  listed  detection  limit 


C:\MCAFBU’C097VtNO3ARP0.WB2 


Only  hits  are  shown 


McAFB  PCO  Treatability  Study  1C  29 


Anaiyte  Name  - 


Dichtorodmuoromethane 


Dichlomtetrafluoroethane 


Chloromethane 


vinyl  Chionde 


Bromoethane 


Chloroethane 


T richlorofluoromethane 


1,1-DichtorDethene 


Tnchlorotnfluoroethane 


Acetone 


Methylene  Chloride 


trans-1 ,2-Dichloroethene 


l.l-Djchloroethane 


Vinyl  acetate 


05-1 ,2-Dichloroethene 


2-Butanone 


Chloroform 


1,1,1  -Tnchloroethane 


Carbon  Tetrachloride 


1,2-Dichloroethane 


Benzene 


Trichloroethene 


1,2-Dichloropro 


trans-1 ,3-Oichloropropene 


Toluene 


05-1 ,3-Dichloropropene 


4-Methyl-2-pentanone 


1 . 1 ,2-T  richloroethane 


Tetrachloroethene 


1 ,2-Dibromoethane 


Chlorobenzene 


Ethylbenzene 


m,p-Xytene 


o-Xylene 


rene 


1 ,1 ,2^-Tetrachloro6thane 


I  Chloride 


1,3,5-Tn 


1,Z4-Trim 


1 ,3-Otchlorobenzene 


1 ,4-Dichlorofaenzene 


1 ,2-Dichlorobenzene 


1 ,2,4-T  nchlorobenzene 


Hexachiorobutadiene 


J5TIT 


Ana 


FC12  I  02/05«7 


DCTFA12  02/05/97 


CLME  02/05/97 


VC 


BRME 


CLEA 


FC11 


02/05«7 


02/05/97 


02/05«7 


02/05«7 


DCE11  I  02/05/97 


FC113  02/05/97 


ACE  02/05/97 


MTLNCL  02/05/97 


DCE12T  02/05/97 


DCA11 


VA 


02/05/97 


02/05/97 


DCE12C  02/05/97 


MEK  02/05/97 


TCLME  02/05/97 


02J05f97 


CTCL  I  02J05/97 


DCA12  02/05/97 


02/05/97 


02J05I97 


DCPA12  02/05«7 


IDCP13T  02/05«7 


BZME  I  02/05/97 


DCP13C  02/05/97 


MIBK  02A)5/97 


TCA112  02/05/97 


PCE 


EOB 


CLBZ 


EBZ 


02^5/97 


02/05/97 


02/05/97 


02/05/97 


XYLMP  02105197 


XYLO  02A)5/97 


02/05/97 


02^5/97 


BZLCL  02/05/97 


TMB135  Qzmm 


TMB124  02/05/97 


DCBZ13  02/05/97 


DCBZ14  02/05/97 


DCBZ12  02/05/97 


TCB124  02/05/97 


HCBU  02/05/97 


^Sample. 

Location' 


DE 


DE 


OE 


DE 


OE 


OE 


OE 


OE 


OE 


OE 


OE 


OE 


OE 


OE 


OE 


OE 


OE 


OE 


OE 


OE 


OE 


OE 


OE 


OE 


OE 


OE 


OE 


OE 


OE 


OE 


OE 


OE 


OE 


OE 


OE 


OE 


OE 


DE 


OE 


OE 


OE 


-OE 


DE 


OE 


E-03 


E-03 


E-03 


E-03 


E-03 


E-03 


E-03 


E-03 


E-03 


E-03 


E-03 


E-03 


E-03 


E^3 


E-03 


E-03 


E-03 


E-03 


E-03 


E-03 


E-03 


E-03 


E-03 


E-03 


E-03 


E-03 


E-03 


E-03 


E-03 


E-03 


E-03 


E-03 


E-03 


E-03 


E-03 


E-03 


E-03 


E-03 


E-03 


E-03 


E-03 


E-03 


E-03 


E-03 


0.91 1  -26.09 


0.031  0.00871  11Z34 


<■0201  0.0058  NC 


0.321  0.371  -14.49 


OK 


OK 


OK 


OK 


Noncompfiant 


OK 


OK 


OK 


OK 


OK 


OK 


OK 


OK 


OK 


OK 


OK 


OK 


OK 


OK 


OK 


OK 


OK 


OK 


OK 


OK 


OK 


OK 


OK 


OK 


Notes:  NC  -  Not  calculated.  All  dashes  represent  either  non  detections  or  analytes  not  included  in  the  method. 
<2  -  Analyte  not  detected  at  the  listed  detection  limit. 


C:«iCAFBtf>C097tf<NI»Btf>D.VUB2 


0444«r47 


McAFB  PCO  Treatability  Study  1C  29 


Only  hits  are  shown 


Analyte  Name: 


Dichlorodifluoromethane 


Dichbrotetratiuoroethane 


Chioromethane 


Vinyl  Chlonde 


Bromoethane 


Chioroethane 


Trichlorofluoromethane 


1.1-Dichloroethene 


T  richlorotnfluoroethane 


Acetone 


Methylene  Chlonde 


trans-1 ,2-Dichloroethene 


1.1-Dichloroethane 


Vinyl  acetate 


cis-1 ,2-Dichloroethene 


2-Butanone 


Chloroform 


1,1,1  -Trichloroethane 


Carbon  Tetrachlonde 


1,2-Dichloroethane 


Benzene 


Trichloroethene 


1 .2-Dichloropropane 


trans-1 ,3-Dichloropropene 


Toluene 


cis-1 ,3-Dichloropropene 


4-Methyl-2-pentanone 


1 ,1 ,2-Trichloroethane 


Tetrachtoroethene 


1 ,2-Dibromoethane 


Chlorobenzene 


Ethylbenzene 


m,p-Xylene 


o-Xylene 


1 , 1 .2^-Tetrachloroethane 


i  Chlonde 


1 ,3.5-T rimethylbenzene 


1 ,2,4-Trimethylbenzene 


1 ,3-Dichlorobenzene 


1 ,4-Oichlorobenzene 


1 ,2-Dichlorobenzene 


1 ,2,4-T nchlorobenzene 


Hexachlorobutadiene 


FC12  02/06/97 


DCTFA12  02/06/97 


CLME  02/06/97 


VC 


BRME 


CLEA 


FC11 


02/06/97 


02/06«7 


02/06«7 


02/06/97 


DCE11  02/06/97 


FC113  02/06/97 


lACE  02/06/97 


MTLNCL  02/06«7 


DCE12T  02/06«7 


DCA11  02/06/97 


VA  02/06/97 


DCE12C  02/06/97 


MEK  02/06/97 


TCLME  02/06«7 


TCA111  02/06«7 


CTCL  02/06«7 


DCA12  02/06/97 


02/06«7 


02/06/97 


DCPA12  02/06/97 


DCP13T  02/06«7 


BZME  02/06/97 


DCP13C  02/06/97 


MIBK  02/06/97 


TCA112  02/06/97 


PCE 


EOB 


CLBZ 


EBZ 


02/06/97 


02/06ra7 


02/06«7 


02/06/97 


XYLMP  02/06/97 


XYLO  02/06«7 


02/06/97 


02/06/97 


BZLCL  02A)6/97 


TMB135  02/06/97 


T1MB124  02/06/97 


DCBZ13  02/06/97 


DCBZ14  02/06/97 


DCBZ12  02/06/97 


TCB124  02/06/97 


HCBU  02/06/97 


Simple: 

LocationT 


DA 


DA 


DA 


DA 


DA 


DA 


DA 


DA 


DA 


DA 


DA 


DA 


DA 


DA 


DA 


DA 


DA 


DA 


DA 


DA 


DA 


DA 


DA 


DA 


DA 


DA 


DA 


DA 


DA 


DA 


DA 


DA 


DA 


DA 


DA 


DA 


DA 


DA 


DA 


DA 


DA 


DA 


DA 


DA 


Sample 

IDs 


A^ 


A-04 


A-04 


A-04 


A-04 


A-04 


A-04 


A-04 


A-04 


A-04 


A-04 


A-04 


A-04 


A-04 


A-04 


A-04 


A-04 


A-04 


A-04 


A-04 


A-04 


A-04 


A-04 


A-04 


A-04 


A-04 


A-04 


A-04 


A-04 


A-04 


A-04 


A-04 


A4)4 


A-04 


A-04 


A4}4 


A-04 


A-04 


A-04 


A-04 


A-04 


A-04 


A-04 


A-04 


Notes:  NC  -  Not  calculated.  AH  dashes  represent  either  non  detections  or  analytes  not  included 
<2  -  Analyte  not  detected  at  the  listed  detection  limit 


in  the  method. 


C:1MCAFB\PC0S7UtN04MtP0.VA2 


Only  hits  are  shown 


McAFB  PCO  Treatability  Study  1C  29 


■ 


Name- 


Dichiorodifluoromethane 


Dichlorotetrafluoroethane 


Chloromethane 


Vinyl  Chloride 


Bromoethane 


Chioroethane 


Trichlorofluoromethane 


1,1-Dichioroethene 


T richlorotrifluoroethane 


Acetone 


Methylene  Chlonde 


trans-1 ,2-Dichloroethene 


1,1-Oic:hloroethane 


Vinyl  acetate 


cts*1 ,2-Dichloroethene 


2-^utanone 


Chloroform 


1,1 . 1-Trichtoroethane 


Carbon  Tetrachloride 


1 ,2-Dichioroethane 


Benzene 


Trichloroethene 


1,2-Oichloropro 


trans-1 ,3^ichioropropene 


Toluene 


ds-TS-Dichloropro 


ntanone 


1 ,1 ,2-Tnchloroethane 


Tetrachloroethene 


1 4Z-Oibromoethane 


Chlorobenzene 


Ethylbenzene 


m,p-Xyiene 


o-Xylene 


Styrene 


1 ,1  ,Z2-Tetrachioroethane 


I  Chloride 


1,3.5-Tri 


1 ,2,4-Tnmethylbenzene 


1 ,3-Dichlorobenzene 


1 ,4-Dichlorobenzene 


1 ,2-Dichlorobenzene 


1,2,4-Trichlorobenzene . 


Hexachlorobutadiene 


TiPiT 


FC12  I  02/06/97 


DCTFA12  02/06/97 


CLME  I  02/06/97 


IBRME  I  02/06/97 


CLEA  02/06/97 


FC11  02/06/97 


DCE11  02/06/97 


Q2mm 


02/06/97 


MTLNCL  02/06/97 


DCE12T  02/06/97 


DCA11  02/06/97 


VA  02/06/97 


DCE12C  02/06/97 


MEK  02/06/97 


TCLME  02/06/97 


TCA111  02/06/97 


CTCL  02/06/97 


DCA12  I  02/06/97 


02/06/97 


02/06/97 


EX:PA12  02/06/97 


DCP13T  02/06/97 


BZME  02/06/97 


DCP13C  02/06/97 


MIBK  02/06/97 


TCA112  I  02/06/97 


PCE 


EOB 


CLBZ 


EBZ 


02/06/97 


02/06/97 


02/06/97 


02A)6/97 


XYLMP  I  02/06/97 


XYLO  ]  QOJQBm 


02/06/97 


02/06/97 


BZLCL  I  02/06/97 


TMB135  I  02«)6/97 


TMB124  I  02/06/97 


DCBZ13  I  02/06/97 


DCBZ14  02/06/97 


OCBZ12  02/06/97 


TCB124  I  02/06/97 


HCBU 


02/06/97 


DE 


OE 


DE 


OE 


OE 


DE 


DE 


OE 


OE 


OE 


OE 


OE 


OE 


DE. 


DE 


OE 


DE 


OE 


OE 


OE 


DE. 


OE 


DE 


OE 


DE 


OE 


OE 


DE 


OE 


OE 


OE 


OE 


OE 


DE 


DE 


OE 


DE 


DE 


DE 


DE 


OE 


OE 


OE 


OE 


E-04 


E-04 


E-04 


E-04 


E-04 


E-04 


E-04 


E-04 


E-04 


E-04 


E-04 


E-04 


E-04 


E-04 


E-04 


E-04 


E-04 


E-04 


E-04 


E-04 


E-04 


E-04 


E-04 


E-04 


E-04 


E-04 


E-04 


E-04 


E-04 


E-04 


E-04 


E-04 


E-04 


E-04 


E-04 


E-04 


E-04 


E-04 


E-04 


E-04 


E-04 


E-04 


E-04 


E-04 


0.72 


0.024 


0.881  -20.00 


0.00681  111.69  I  Noncompliant 


OK 


0.331  0.00  I  OK 


OK 


Notes:  NC  -  Not  calculated.  All  dashes  represent  either  non  detections  or  analytes  not  included  in  the  method. 
<2  -  Analyte  not  detected  at  the  listed  detection  limit 


C.1MCAFB»>C097«N04ERPD.WB3 


OtMir-VT 


Only  hits  are  shown 


McAFB  PCO  Treatability  Study  1C  29 


Analyte  Namen 


Oichlorodifluoromethane 


Oichlorotetrafluoroethane 


Chloromethane 


Vinyl  Chloride 


Bromoethane 


Chloroethane 


T richiorofiuoromethane 


l.l-Oichloroethene 


Trichlorotrinuoroethane 


Acetone 


Methylene  Chloride 


trans-l  ,2-Dichloroethene 


1,1-Oichloroethane 


Vinyl  acetate 


osrl  .2-Oichloroethene 


2>6utanone 


Chloroform 


1,1, 1-T nchloroethane 


Carbon  Tetrachloride 


1 ,2-Dichloroethane 


Benzene 


Trichloroethene 


1 ,2-Dichloropropane 


trans-1 ,3-Oichioropropene 


Toluene 


cts-1 ,3-Dichloropropene 


ntanone 


1 , 1 ,2-Tnchtoroethane 


Tetrachloroethene 


1 ,2>Oibromoethane 


Chlorobenzene 


m,p-Xylene 


o>Xylene 


1,3.5-Trimethylbenzene 


1 ,2,4>Tnmethylbenzene 


1 ,3-Dichlorobenzene 


1 ,4-Dichlorobenzene 


1 ,2-Dichlorobenzene 


1 ,2,4-Trichlorobenzene 


Hexachlorobutadiene 


lAna 


FC12  I  02/07/97 


DCTFA12  02/07/97 


CLME  02/07/97 


VC 


IBRME 


CLEA 


FC11 


DCE11 


FC113 


lACE 


02/07/97 


02/07/97 


02/07/97 


02/07/97 


02/07/97 


02/07/97 


02X)7/97 


IM7LNCL  I  02/07/97 


DCE12T  02/07/97 


DCA11 


VA 


02/07/97 


02/07/97 


IDCE12C  I  02/07/97 


IMEK  I  02/07/97 


TCLME  02/07/97 


TCA111  02/07/97 


CTCL  02A)7/97 


DCA12  02/07/97 


02/07/97 


02/07/97 


DCPA12  02/07/97 


TDCP13T  I  02/07/97 


BZME  02/07/97 


DCP13C  02/07/97 


MIBK  02/07/97 


TCA112  02/07/97 


PCE  02«)7/97 


EDB  02/07/97 


CLBZ  I  02rt)7/97 


02/07/97 


XYLMP  I  02/07/97 


XYLO 


STY 


PCA 


BZLCL 


02/07/97 


02/07/97 


02/07/97 


02/07/97 


I7MB135  I  02rt)7/97 


TMB124  02/07/97 


OCBZ13  02/07/97 


DCBZ14  02/07/97 


OCBZ12  02/07/97 


1TCB124  I  02/07/97 


HCBU 


02/07/97 


jEdSample^r 

Location 


OA 


DA 


DA 


DA 


OA 


DA 


OA 


OA 


DA 


DA 


DA 


DA 


DA 


DA 


DA 


DA 


DA 


DA 


DA 


DA 


DA 


DA 


DA 


DA 


OA 


OA 


OA 


OA 


OA 


OA 


DA 


A-OS 


A-05 


A-05 


A-05 


A-05 


/V-05 


A-05 


A.05 


A-05 


A-05 


A-05 


A-05 


A-05 


A-05 


A^5 


A-05 


A-05 


A-05 


A-05 


A-05 


A-05 


A-05 


A-05 


A05 


A05 


A-05 


A-05 


A-05 


A-05 


A-05 


A-05 


A-05 


A-05 


A-05 


AOS 


AOS 


AOS 


AOS 


AOS 


AOS 


AOS 


AOS 


AOS 


AOS 


1.2 


0.072 


0.34 


17 


28.57 


<-200  NC 


0.27  22.95 


171  0.00 


Notes:  NC  -  Not  calculated.  All  dashes  represent  either  non  detections  or  analytes  not  included  in  the  method. 
<2  -  Analyte  not  detected  at  the  listed  detection  limit 


C.1MCAF8\PC097WN05ARPD.WB2 


8021  versus  TO-14  PRECISION  ASSESSMENT  Only  hits  are  shown 
McAFB  PCO  Treatability  Study  iC  29 


Name-  -  - 


Dichiorodifluoromethane 


OichloFOtetraliuoroethane 


Chioromethane 


Vinyl  Chloride 


Bromoethane 


Chloroethane 


T richlorofluonamethane 


1,1-Dichloroethene 


Trichlorotrinuoroethane 


Acetone  _ 


Methylene  Chloride 


trans-1 ,2-Dichloroethene 


1,1-Oichloroethane 


Vinyl  acetate 


cis-1 .2-Dichloroethene 


2-Butanone 


Chlorofonn 


1,1,1-Trichloroethane 


Carbon  Tetrachloride 


1  ;2-Dichtoroethane _ 


Benzene 


Trichloroethene 


1  ^-Dichtoropropane 


trans-1  .S^ichloropropene 


Toluene 


ds-l  .3-Oichloropropene 


4-Methyl-2-pentanone 


1 ,1 .2-Trichloroethane 


Tetrachloroethene 


1 ,2-Dibromoetharte _ 


Chlorobenzene 


Ibenzene 


m,p-Xylene  _ ; 


o-Xylene 


1,1  ^-Tetrachloroethane 


I  Chloride 


1  .S.S-Tfimethylbenzene 


1 ,2,4-T rimethy  Ibenzene 


1 .3-Dichlorobenzene 


1 ,4-Dlchlorobenzene _ 


1 .2-DichlorDbenzene 


1 ,2.4-Trichloroben2ene 


Hexachlorobutadiene 


I  Ana 


FC12 


DCTFA12I  02/11/97 


CLME  02/11/97 


VC 


BRME 


CLEA 


FC11 


02/11/97 


02/11/97 


02/11/97 


02/11/97 


DCE11  02/11/97 


FC113  I  02/11/97 


ACE  02/11/97 


M7LNCL  02/11/97 


IDCE12T  02/11/97 


IDCA11  02/11/97 


VA  02/11/97 


DCE12C  02/11/97 


MEK  02/11/97 


TCLME  02/11/97 


TCA111  02/11/97 


CTCL  02/11/97 


DCA12  02/11/97 


02/11/97 


02/11/97 


DCPA12  02/11/97 


DCP13T  02/11/97 


BZME  02/11/97 


DCP13C  02/11/97 


MIBK  02/11/97 


TCA112  02/11/97 


PCE  02/11/97 


EDB 


CL6Z 


EBZ 


02/11/97 


02/11/97 


02/11/97 


XYLMP  I  (E/11/97 


XYLO  02/11/97 


02/11/97 


02/11/97 


BZLCL  02/11/97 


TMB135  02/11/97 


7MB124  02/11/97 


£X:BZ13  02/11/97 


IDCB214  02/11/97 


DCBZ12  02/11/97 


TCB124  02/11/97 


HCBU  I  02/11/97 


SairipieE 

IDs- 


E-^ 


E-06 


E-06 


E-06 


E-06 


E-06 


E-06 


E-06 


E-06 


E-06 


E-06 


E-06 


E-06 


E-06 


E-06 


E-06 


E-06 


E-06 


E-06 


E-06 


E-06 


E-06 


E-06 


E-06 


E-06 


E-06 


E-06 


E-06 


E-06 


E-06 


E-06 


E-06 


E-06 


E-06 


E-06 


E-06 


E-06 


E-06 


E-06 


E-06 


E-06 


E-06 


E-06 


E-06 


Notes:  NC  -  Not  calculated.  All  dashes  represent  either  non  detections  or  analytes  not  included  in  the  method. 
<2  -  Analyte  not  detected  at  the  listed  detection  limit 
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NEW  DOCUMENT 

TRACKING#:  _ _ _ 

SECURITY  CLASS  (circle): 
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2 
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PCOREP3.DOCF:\MTVMCAFB\PCO\PCOREP3.DOC 


Printed  on  Recycled  Paper 


PMOTOCATALYTIC  OXIDATiON  TECHNICAL  DEMONSTRATION  DRE 
McAFB  SVE  System 
Site  1C  29 


Test  Start  Date:  1/29/97 
Test  Start  Time:  07:45 
Sample  Date:  1/29/97 


Test#:^D1 _ 

Path#:  ^2 _ 

Dilution:  0% _ 

Ozone:  _Y _ 

Ambient  Temp:  64 _ (deg  F) 


AIR  STRIPPER  FLOW  DATA 

EFFLUENT  DATA  (PCOB  (Note  1^ 

Sample  # 

E-01 

Sample  Time 

12:37 

Pressure 

-1.6 

(in.  Hg.) 

Pressure 

3.6 

(in.  Hg) 

Temperature 

63 

(degF) 

Temperature 

92 

(degF) 

dP 

0.900 

(in.  W.C.) 

dP 

0.5 

(in.  W.C.) 

Row  Rate 

49 

(scfm) 

Row  Rate 

50 

(scfm) 

Relative  Humidity 

100 

{%  @  deg  F 

Relative  Humidity 

(%) 

Estimated  Moisture  (%) 

0 

Est  Dry  Gas  Rate  (dscfm) 

50 

INFLUSNTJPCOn 

“1 

Sample  #:  A-01 

Sample  Time:  12:32 

Vacuum: 

-1.6 

(in.  Hg) 

Temperature:  63 

(degF) 

Method  EPA  18 


Compound 

Influent 

Effluent 

DRE 
(Note  2) 

C  Cone. 
(Dpmv) 

Q  Flow  Rate 
(scfm) 

C  Cone. 

(pp"^v) 

Q  Flow  Rate 
(dscfm) 

Total  NMOC  as  Methane  by  EPA  18 

0 

49 

0 

50 

NC 

Calculation:  DRE  =  [1  -  (C  effluentr(Q  effluent)/(C  influentHQ  influent)]  *  100 


Method  T014 


Target  List  Compound 

Abbrev. 

Mol.Wt 

Influent 

Effluent 

DRE 
(Note  3) 

Cone. 

(Dpmv) 

Mass  Emission 
Rate 
(IhAir) 

Cone. 

(PPn^v) 

Mass  Emission 
Rate 
(IbAir) 

1.1-Dichloroethene 

ex:eii 

97 

0.23 

0.000169 

0 

0.000000 

NC 

Methylene  chloride 

MTLNCL 

85 

0 

0.000000 

0.03 

0.000020 

NC 

ds-1 ,2-dichloroethene 

DCE12C 

97 

0.27 

0,000199 

0.0043 

0.000003 

98.35% 

Chloroform 

TCLME 

119.4 

0.44 

0.000399 

0.18 

0.000169 

•  57.66% 

Carbon  Tetrachloride 

CTCL 

153.84 

0.7 

0.000817 

0-81 

0.000978 

-19.75% 

1 ,2-Dichloroethane 

DCA12 

98.96 

0 

0.000000 

0.0039 

0.000003  i 

NC 

Benzene 

BZ 

78 

0.32 

0.000189 

0.00621 

0.000004! 

97.99% 

Trichloroethene 

TCE 

131.4 

161 

0.015952 

0.27 

0.000279! 

98.25% 

Tetrachloroethene  ! 

PCE 

165.85 

Oi 

0.0000001 

0 

0.0000001 

NC 

! 

Total  Target  List  VOCs 

17.96 

0.017725 

1.30 

0.0014561 

91.79% 

Phosgene  Concentration:  NC _ (pprri)  HCL  and  Chlorine  Concentration:  ND 

Notes: 

1.  At  the  effluent  the  dry  gas  flow  rate  is  used  to  calculate  mass  emission  rates.  Most  moisture  is  condensed  in 

the  sampling  train  and  impingers,  resulting  in  a  nearly  dry  gas  sample.  The  moisture  content  in  the  process  gas  at  the 
effluent  is  estimated  bas^  on  the  relative  humidity  measured  at  the  outlet  At  the  influent  a  whole  gas  sample 
is  collected  without  condensation,  therefore  no  moisture  correction  is  required. 

2.  The  DRE  for  Total  NMOC  as  methane  assumes  the  influent  molecular  weight  factor  to  be  equivalent  to  the 
effluent  molecular  weight  factor. 

3.  Total  DREs  are  not  calculated  for  the  total  target  list  VOC  because  all  contributors  to  the  total  influent  mass 
could  not  be  accurately  quantified. 

PCOI:  Photocatalytic  Oxidizer  Influent  DRE:  Destruction  and  Removal  Effidency 

PCOE:  Photocatalytic  Oxidizer  Effluent  (Scrubber  Influent)  NC :  Not  Calculated 

VOC:  Volatile  Organic  Compounds  NM:  Not  Measured 

NMOC:  Non-Methane  Organic  Compounds  NA:  Not  Applicable 

ND:  Not  Detected 


V:\PC097VRUND1T.WB2 


25-Aug-97 


Environmental 

Seryices 


Volatile  Organics  by  GCMS  -  EPA  T014 


Client ; 

URS  Greiner,  Inc, 

URS  Sample  # : 

AOl 

Date  Sampled; 

29  JAN  97 

Site  #: 

PCO 

Date  Received: 

31  JAN  97 

Lab  Project  #: 

124403 

Date  Analyzed: 

06  FEB  97 

Lab  Sample  #: 

OOOl-SA 

Time  Analyzed: 

17:11 

Sample  Vol.  (ML)  : 

Dilution  Factor: 

100 

QC  Batch  (Lablotctl) : 

G97020SA1 

Concentration  Units: 

PPBV 

SACODE: 

★ 

Parameter 

Parlabel 

CAS 

RL 

Result 

Qual  PARVQ 

Dichlorodifluoromethane 

FC12 

75-71-8 

200 

ND 

n 

l,2-Dichloro-l,l,2,2- 

tetrafluoroethane 

DCTFA12 

76-14-2 

.  200 

ND 

U 

Chi  or  ome  thane 

CLME 

74-87-3 

400 

ND 

tj 

Vinyl  chloride 

VC 

1 

H 

O 

1 

in 

200 

ND 

u 

Bromomethane 

BRME 

74-83-9 

200 

ND 

XJ 

Chloroethane 

CLEA 

75-00-3 

400 

ND 

u 

Trichlorofluoromethane 

FCll 

75-69-4 

200 

ND 

n 

1,  l“Dichloroethene 

DCEll 

75-35-4 

200 

^230 

1, 1,2-Trichloro-l, 2,2- 

trifluoroethane 

FC113 

76-13-1 

200 

ND 

u 

Acetone 

ACE 

67-64-1 

1000 

ND 

u 

Di chi or ome thane 

MTLNCL 

75-09-2 

200 

ND 

tJ 

trans  -1,2  -  Diehl  or  oethene 

DCE12T 

156-60-5 

200 

ND 

u 

1, 1-Dichloroethane 

DCAll 

75-34-3 

200 

ND 

u 

Vinyl  acetate 

VA 

108-05-4 

1000 

ND 

u 

cis- 1 , 2  -Diehl  or  oethene 

DCE12C 

156-59-2 

200 

,270 

2-Butanone 

MEK 

78-93-3 

1000 

ND 

u 

Chloroform 

TCLME 

■  67-66-3 

200 

«440 

1 , 1 , 1-Trichloroe  thane 

TCAlll 

71-55-6 

200 

ND 

u 

Carbon  tetrachloride 

CTCL 

56-23-5 

200 

,700 

1 , 2  -Dichloroethane 

DCA12 

107-06-2 

200 

ND 

u 

Benzene 

BZ 

71-43-2 

200 

320 

_ 

Trichloroethene 

TCE 

79-01-6 

200 

16p00 

_ 

1 , 2-Dichloropropane 

DCPA12 

78-87-5 

200. 

ND 

u 

trans  -1,3  -Diehl  oropropene 

DCP13T 

10061-02-6 

200 

ND 

u 

Toluene 

BZME 

108-88-3 

200 

ND 

u 

cis-1 , 3  -Dichloropropene 

DCP13C 

10061-01-5 

200 

ND 

u 

4  -Methyl  -  2  -pentanone 

MIBK 

108-10-1 

1000 

ND 

u 

1,1,2  -Trichloroethane 

TCA112 

79-00-5 

200 

ND 

u 

Tetrachloroethene 

PCE 

127-18-4 

200 

ND 

u 

1, 2-Dibromoethane 

EDB 

106-93-4 

200 

ND 

u 

Chlorobenzene 

CLBZ 

108-90-7 

200 

ND 

u 

Ethylbenzene 

EBZ 

100-41-4 

200 

ND 

u 

m-  a  p-Xylene{s) 

XYLMP 

1330-20-7 

200 

ND 

u 

o -Xylene 

XYLO 

95-47-6 

200 

ND 

u 

Styrene 

STY 

100-42-5 

200 

ND 

u 

1 , 1 , 2 , 2  -Tetrachloroe  thane 

PCA 

79-34-5 

200 

ND 

u 

Benzyl  chloride 

BZLCL 

100-44.-7 

1000 

ND 

u 

1,3, 5-Trimethylbenzene 

TMB135 

108-67-8 

200 

ND 

u 

1,2,4  -Trimethylbenzene 

TMB124 

95-63-6 

200 

ND 

u 

1 , 3  -Dichlorobenzene 

DCBZ13 

541-73-1 

200 

ND 

u 

DRS 

Rev 


4 


Volatile  Organics  by  GCMS  -  EPA  T014 


Environment^ 

Services 


(cont . ) 


Client : 
Date  Sampled: 
Date  Received: 
Date  Analyzed: 
Time  Analyzed: 
Dilution  Factor: 
Concentration  Units: 


XJRS  Greiner  r 
29  JAN  97 
31  JAN  97 
OS  FEB  97 
17:11 
100 
PPBV 


Inc. 


URS  Sample  # : 
Site  #: 
Lab  Project  #: 
Lab  Sample  #: 
Sample  Vol.  (ML)  : 
QC  Batch  (Lablotctl) : 

SACODE : 


AOl 

PCO 

124403 

OOOl-SA 

G970206A1 


Parameter 


Parlabel  CAS 


RL 


Result 


Qual  PARVQ 


1 , 4 -Dichlorobenzene 

DCBZ14 

106-46-7 

200 

ND 

1, 2 -Pi  chlorobenzene 

DCB212 

95-50-1 

200 

ND 

1,2, 4 -Trichlorobenzene 

TCB124 

120-82-1 

2000 

ND 

Hexachlorobutadiene 

HCBU 

87-68-3 

400 

ND 

U 

U 

U 

U 


Surrogate 


Parlabel  CAS 


Result  Expected 


1 , 2 - Di chi or o ethane - d4 

DCA12D4 

17060-07-0 

48 

Toluene -d8 

B2MED8 

2037-26-5 

49 

Bromofluorobenzene 

BR4FBZ 

460-00-4 

43 

50 

50 

50 


5 


Sen-ices 


Volatile  Organics  by  GCMS  -  ZPA  T014 


Client ;  UPS 

Greiner,  Inc. 

URS 

Sample 

#: 

EOl 

Date  Sampled:  29 

JAN  97 

Site 

#: 

PCO 

Date  Received:  31 

JAN  97 

Lab 

Project 

il  . 
tr  . 

124403 

Date  Analyzed:  06 

FEB  97 

Lab 

Sample 

#: 

0002-SA 

Time  Analyzed:  16: 

41 

Sample 

Vol.  (ML) : 

Dilution  Factor:  1.7 

QC  Batch  (Lablotctl) : 

G970206A1 

Concentration 'Units :  PPBV 

SACODE : 

* 

URS 

Parameter 

Parlabel 

CAS 

RL 

Result 

Qual  PARVQ 

Rev 

Di  chi  orodifluorome  thane 

FC12 

75-71-8 

3.4 

ND 

U 

1 , 2 -Dichloro- 1 ,1,2,2- 

tetrafluoroethane 

DCTFA12 

76-14-2 

3.4 

ND 

D 

Chloromethane 

CLME 

74-87-3 

6.7 

ND 

'  U 

Vinyl  chloride 

VC 

75-01-4 

3.4 

ND 

U 

Bromomethane 

BRME 

74-83-9 

3.4 

ND 

U 

Chi or oe thane 

CLEA 

75-00-3 

6.7 

ND 

U 

Trichlorofluorome  thane 

FCll 

75-69-4 

3.4 

ND 

U 

1, 1-Dichloroethene 

DCEll 

75-35-4 

3.4 

ND 

U 

1,1, 2 -Trichloro- 1 ,2,2- 

trifluoroethane 

FC113 

76-13-1 

3.4 

ND 

U. 

Acetone 

ACE 

67-64-1 

17 

20 

Diehl  orome  thane 

MTLNCL 

75-09-2 

3.4 

rZ)30 

— 

trans  -1,2  -Dichloroethene 

DCE12T 

156-60-5 

3.4 

ND 

u 

1, 1-Dichloroethane 

DCAll 

75-34-3 

3.4 

9.2 

Vinyl  acetate 

VA 

108-05-4 

17 

ND 

u 

cis-1 , 2 -Dichloroethene 

DCE12C 

156-59-2 

3.4 

.<904.3 

2-Butanone 

MEK 

78-93-3 

17 

ND 

u 

Chloroform 

TCLME 

67-66-3 

3.4 

.180 

= 

1, 1 , 1-Trichl oroe thane 

TCAlll 

71-55-6 

3-4 

ND 

u 

Carbon  tetrachloride 

CTCL 

56-23-5 

3.4 

•730 

1 , 2 -Di chloroe thane 

DCA12 

107-06-2 

3.4 

..003.9 

Benzene 

32 

71-43-2 

3.4 

.006.2 

Trichloroethene 

TCE 

79-01-6 

3.4 

.270 

— 

1 , 2  -Dichloropropane 

DCPA12 

78-87-5 

3.4 

ND 

u 

trans  -1,3  -Dichloropropene 

DCP13T 

10061-02-6 

3.4 

ND 

u 

Toluene 

.  B2ME 

108-88-3 

3.4 

ND 

u 

cis-1, 3 -Dichloropropene 

DCP13C 

10061-01-5 

3.4 

ND 

u 

4  -Methyl  -  2  -pentanone 

MIBK 

108-10-1 

17 

ND 

u 

1,1, 2  -Tri  chloroe  thane 

TCA112 

79-00-5 

3.4 

ND 

u 

Tetrachloroethene 

PCE 

127-18-4 

3.4 

ND 

u 

1 , 2 -Dibromoethane 

EDB 

106-93-4 

3.4 

ND 

u 

. 

Chlorobenzene 

CLB2 

108-90-7 

3.4 

ND 

u 

Ethylbenzene 

EBZ 

100-41-4 

3.4 

ND 

u 

m-  &  p-Xylene{s) 

XYLMP 

1330-20-7 

3.4 

ND 

u 

o-Xylene 

XYLO 

95-47-6 

3.4 

ND 

u 

Styrene 

STY 

100-42-5 

3  .4 

ND 

u 

1 , 1 , 2 , 2  -Tetrachloroethane 

PCA 

79-34-5 

3.4 

ND 

u 

Benzyl  chloride 

BZLCL 

100-44-7 

17 

ND 

u 

1,3,5  -Trimethylbenzene 

TMB135 

108-67-8 

3.4 

ND 

u 

1,2, 4 -Trimethylbenzene 

TMB124 

95-63-6 

3.4 

ND 

u 

E  =  Concentration  exceeds  calibration  range.  Value  is  estimated. 
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Volatile  Organics  by  GCMS 


SPA  T014 


^uanterra 

En\irvnTnc27TsJ 

Services 

( cont . ) 


Client : 

URS  Greiner,  Inc. 

URS  Sample  n : 

EOl 

Date  Sampled: 

29  JAN 

97 

Site  #: 

PCO 

Date  Received: 

31  JAN 

97 

Lab  Project  #: 

124403 

Date  Analyzed: 

06  FEB 

97 

Lab  Sample 

0002-SA 

Time  Analyzed: 

16:41 

Sample  Vol/  (ML)  : 

Dilution  Factor: 

1.7 

QC  Batch  (Lablotctl) : 

G970206A1 

Concentration  Units: 

PPBV 

SACODE : 

*■ 

Parameter 

Parlabel 

CAS 

RL 

Result 

Qual  Pi 

1 , 3 -Dichlorobenzene 

DCBZ13 

541-73-1 

3.4 

ND 

U 

1 , 4  -Dichlorobenzene 

DCBZ14 

106-46-7 

3,4 

ND 

U 

1 , 2  -Dichlorobenzene 

DCBZ12 

95-50-1 

3.4 

ND 

U 

1 , 2 , 4-Tri  chlorobenzene 

TCB124 

120-82-1 

34 

ND 

U 

Hexachlorobutadiene 

HCBU 

87-68-3 

6.7 

ND 

U 

Surrogate 

Parlabel 

CAS 

Result 

Expected 

1 , 2  -  Di  chi  or oe  thane  -  d4 

Toluene-dB 

Bromofluorobenzene 


DCA12D4 

BZMED8 

BR4FBZ 


17060-07-0 

2037-26-5 

460-00-4 


50 

49 

45 


50 

50 

50 


client : 
Date  Sampled: 
Date  Received: 
Date  Analyzed: 
Time  Analyzed: 
Dilution  Factor: 
Concentration  Units: 


Parameter 

1, 4-'Dichlorobenzene 

1 . 2 - Dichlorobenzene 
1,2, 4  -  Tr i  chi  or obenz  ene 
Hexa  chi  or  obut  adi  ene 

Surrogate 

1 . 2 - Dichloroethane-d4 
Toluene -dS 
Bromofluorobenzene 


Emironmenud 

St:niccs 


Volatile  Organics  by  GCMS  ~  EPA  T014  {com 


URS  Greiner,  Inc. 

URS  Sample  #: 

A02 

04  FEB 

97 

Site  #: 

PCO 

07  FEB 

97 

Lab  Project  #: 

124530 

12  FEB 

97 

Lab  Sample  #:• 

0001-SA 

17:08 

Sample  Vol.  (ML)  : 

100 

QC  Batch  (Lablotctl) : 

G970212A1 

PPBV 

SACODE: 

★ 

Parlabel 

CAS 

RL 

Result 

Qual  PARVQ 

DCBZ14 

106-46-7 

200 

ND 

U 

DCBZ12 

95-50-1 

200 

ND 

u 

TCB124 

120-82-1 

2000 

ND 

u 

HCBU 

87-68-3 

400 

ND 

u 

Parlabel 

CAS 

Result 

Expected 

DCA12D4 

17060-07-0 

46 

-  50 

BZMED8 

2037-26-5 

48 

50 

BR4FBZ 

460-00-4 

40 

50 

URS 

Rev 


^uanterra 

Environment^ 

Scniccs 


Volatile  Organics  by  GCMS  -  EPA  T014 


Client ; 

URS  Greiner,  Inc. 

URS  Sample  ^ : 

E02 

Date  Sampled: 

04  FEB  97 

Site 

PCO 

Date  Received: 

07  FEB  97 

Lab  Project  #: 

124530 

Date  Analyzed: 

12  FEB  97 

Lab  Sample  #: 

0002-SA 

Time  Analyzed: 

17:46 

Sample  Vol.  (ML)  : 

Dilution  Factor: 

1.7 

QC  Batch  (Lablotctl)  : 

G970212A1 

Concentration  Units : 

PPBV 

S  ACODE : 

* 

Parameter 

Parlabel 

CAS 

RL 

Result 

Qual  PARVQ 

Dichlorodifluoromethane 

FC12 

75-71-8 

3.4 

ND 

U 

l,2-Dichloro-l,l,2, 2- 

tetrafluoroethane 

DCTFA12 

76-14-2 

3.4 

ND 

U 

Chi  or  ome  thane 

CLME 

74-87-3 

6.7 

ND 

u 

Vinyl  chloride 

VC 

75-01-4 

3.4 

ND 

u 

Bromomethane 

BRME 

74-83-9 

3.4 

ND 

u 

Chi  or oe thane 

CLEA 

75-00-3 

6.7 

ND 

u 

Trichlorofluoromethane 

FCll 

75-69-4 

3.4 

ND 

u 

1, i-Dichloroethene 

DCEll 

75-35-4 

3.4 

ND 

u 

1,1, 2-Trichloro-l, 2,2- 

trifluoroe thane 

FC113 

76-13-1 

3.4 

ND 

u 

Acetone 

ACE 

67-64-1 

17 

18 

= 

Dichlorome thane 

MTLNCL 

75-09-2 

3.4 

29 

= 

trans  “  1 , 2 -Dichloroethene 

DCE12T 

156-60-5 

3.4 

ND 

u 

1 , 1-Dichloroethane 

DCAll 

75-34-3 

3.4 

9.7 

s 

Vinyl  acetate 

VA 

108-05-4 

17 

ND 

u 

cis-l,  2-Dichloroethene 

DCE12C 

156-59-2 

3.4 

ND 

u 

2-Butanone 

MEK 

78-93-3 

17 

ND 

u 

Chloroform 

TCLME 

67-66-3 

3.4 

210 

= 

1, 1, 1-Trichloroethane 

TCAlll 

71-55-6 

3.4 

ND 

u 

Carbon  tetrachloride 

CTCL 

56-23-5 

3.4 

770 

E  E 

1 , 2 -Dichloroethane 

DCA12 

107-06-2 

3.4 

6  4 . 5 

= 

Benzene 

BZ 

71-43-2 

3.4 

ND 

u 

Trichloroethene 

TCE 

79-01-6 

3.4 

200 

= 

1 , 2 -Dichloropropane 

DCPA12 

78-87-5 

3.4 

ND 

u 

trans  -1,3  -Dichloropropene 

DCP13T 

10061-02-6 

3.4 

ND 

u 

Toluene 

BZME 

108-88-3 

3.4 

ND 

.  u 

cis  -1,3  -Dichloropropene 

DCP13C 

10061-01-5 

3.4 

ND 

u 

4  -  Methyl  -  2  -pentanone 

MIBK 

108-10-1 

17 

ND 

u 

1,1,2-  Trichloroe  thane 

TCA112 

79-00-5 

3.4 

ND 

u 

Tetrachloroethene 

PCE 

127-18-4 

3.4 

ND 

u 

1,2- Dibromoe thane 

EDB 

106-93-4 

3.4 

ND 

u 

Chlorobenzene 

CLB2 

108-90-7 

3.4 

ND 

u 

Ethylbenzene 

EBZ 

100-41-4 

3.4 

ND 

u 

m-  &  p-Xylene(s) 

XYXWP 

1330-20-7 

3.4 

ND 

u 

o-Xylene 

XYLO 

95-47-6 

3.4 

ND 

u 

Styrene 

STY 

100-42-5 

3.4 

ND 

u 

1,1,2, 2-Tetrachloroethane 

PCA 

79-34-5 

3.4 

ND 

u 

Benzyl  chloride 

BZLCL 

100-44-7 

17 

ND 

u 

1,3, 5-Trimethylbenzene 

TMB135 

108-67-8 

3.4 

ND 

u 

1,2, 4-Trimethylbenzene 

TMB124 

95-63-6 

3.4 

ND 

u 

E  =  Concentration  exceeds  calibration  range.  Value  is  estimated. 


Wuanterra 


Volatile  Organics  by  GCMS  -  EPA  T014 


Enyironmcnai 

Scnices 


(cont. ) 


Client : 

URS  Greiner,  Inc. 

URS  SaniDle  # : 

E02 

Date  Sampled: 

04  FEB 

97 

Site  #: 

PCO 

Date  Received: 

07  FEB 

97 

Lab 

Pro j  ect  # ; 

124530 

Date  Analyzed: 

12  FEB 

97 

Lab  Sample  #: 

0002-SA 

Time  Analyzed: 

17:46 

Santole 

Vol.  (ML) : 

Dilution  Factor: 

1.7 

QC  Batch  (Lablotctl) : 

G970212A1 

Concentration  Units : 

PPBV 

SACODE: 

★ 

Parameter 

Parlabel 

CAS 

RL 

Result 

Qual  p; 

1 , 3  -Dichlorobenzene 

DCBZ13 

541-73-1 

3.4 

ND 

1 , 4  -Dichlorobenzene 

DCBZ14 

106-46-7 

3.4 

ND 

u 

1 , 2  -Dichlorobenzene 

DCBZ12 

95-50-1 

3.4 

ND 

■Q” 

1,2, 4 -Trichlorobenzene 

TCB124 

120-82-1 

34 

ND 

TT 

Hexachlorobutadiene 

HCBU 

87-68-3 

6.7 

m 

u 

u 

Surrogate 

Parlabel 

CAS 

Result 

Expected 

1 , 2 -Di chi oroe thane - d4 

DCA12D4 

17060-07-0 

48 

50 

Toluene -d8’ 

BZMED8 

2037-26-5 

48 

50 

Bromofluorobenzene 

BR4FBZ 

460-00-4 

45 

50 

DRS 

Rev 


b 


Volatile  Organics  by  GCMS 


EPA  T014 


^uanterra 

EnvironmcntaJ 

Services 


Client ; 
Date  Sampled : 
Date  Received: 
Date  Analyzed: 
Time  Analyzed: 
Dilution  Factor: 
Concentration  Units: 


URS  Greiner, 
04  FEB  97 
07  FEB  97 
13  FEB  97 
15:22 
10 

PPBV 


URS  Sample  # :  E02 

Site  # :  PCO 
Lab  Project  #:  124530 

Lab  Sample  #:  0002-SA 

San^le  Vol.  (ML)  : 

QC  Batch  (Lablotctl)  :  G970213A1 
SACODE:  ^ 


Parameter 

Dichlorodifluorome  thane 

1.2- Dichloro-l, 1,2,2- 
tetrafluoroethane 

Chlorome  thane 
Vinyl  chloride 
Bromome  thane 
Chloroethane 
Trichlorofluorome  thane 
1 / l“Dichloroethene 

1 . 1 . 2 - -Trichloro  - 1 , 2 , 2  “ 
trifluoroethane 

Acetone 

Di chlorome thane 

trans  -1,2  -Dichloroethene 

1.,  1-Di  chloroethane 

Vinyl  acetate 

cis-l, 2 -Dichloroethene 

2-Butanone 

Chloroform 

1, 1-Trichloroethane 
Carbon  tetrachloride 

1 . 2 - Dichloroethane 
Benzene 

Tr i chi or oe t hene 

1 . 2 - Dichloropropane 
trans- 1, 3-Dichloropropene 
Toluene 

cis  - 1 , 3 -Dichloropropene 
4  -Methyl  -  2  -pentanone 
1  r  1  r  2  -Tri  chloroethane 
Tetrachloroethene 

1 . 2  -Dibromoethane 
Chlorobenzene 
Ethylbenzene 

m-  &  p-Xylene{s) 

o-Xylene 

Styrene 

1.1.2. 2 - Tetra chloroethane 
Benzyl  chloride 

1,3, 5-Trimethylbenzene 
1,2, 4  -Trimethylbenzene 

1 . 3  -Dichlorobenzene 


Parlabel 

CAS 

RL 

Result 

Qual  PARVQ 

FC12 

i/i 

1 

H 

CD 

20 

ND 

U 

DCTFA12 

76-14-2 

20 

ND 

TT 

CLME 

74-87-3 

40 

ND 

U 

U 

VC 

75-01-4 

20 

ND 

TT 

BRME 

74-83-9 

20 

ND 

U 

TT 

CLEA 

75-00-3 

40 

ND 

U 

TT 

FCll 

75-69-4 

20 

ND 

U 

TT 

DCEll 

75-35-4 

20 

ND 

u 

FC113 

76-13-1 

20 

ND 

XJ 

ACE 

67-64-1 

100 

ND 

u 

MTLNCL 

75-09-2 

20 

31 

DCE12T 

156-60-5 

20 

ND 

u 

DCAll 

75-34-3 

20 

ND 

u 

VA 

108-05-4 

100 

ND 

XJ 

DCE12C 

156-59-2 

20 

ND 

XJ 

MEK 

78-93-3 

100 

ND 

u 

TCLME 

67-66-3 

20 

210 

TCAlll 

71-55-6 

20 

ND 

XJ 

CTCL 

56-23-5 

20 

900 

DCA12 

107-06-2 

20 

ND 

u 

6Z 

71-43-2 

20 

ND 

u 

TCS 

79-01-6 

20 

180 

DCPA12 

78-87-5 

20 

ND 

XJ 

DCP13T 

10061-02-6 

20 

ND 

u 

BZME 

108-88-3 

20 

ND 

XJ 

DCP13C 

10061-01-5 

20 

ND 

XJ 

MIBK 

108-10-1 

100 

ND 

XJ 

TCA112 

79-00-5 

20 

ND 

u 

PCE 

127-18-4 

20 

ND 

u 

EDB 

106-93-4 

20 

ND 

XJ 

CLBZ 

108-90-7 

20 

ND 

u 

EBZ 

100-41-4 

20 

ND 

XJ 

XYLMP 

1330-20-7 

20 

ND 

XJ 

XYLO 

95-47-6 

20 

ND 

u 

STY 

100-42.-5 

20 

ND 

u 

PCA 

79-34-5 

20 

ND 

u 

BZLCL 

100-44-7 

100 

ND 

u 

TMB135 

108-67-8 

20 

ND 

u 

TMB124 

95-63-6 

20 

ND 

u 

DCBZ13 

541-73-1 

20 

ND 

u 
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Environmental 

Services 


Volatile  Organics  by  GCMS  -  EPA  T014  (cont 


Client ; 

URS  Greiner ,  Inc . 

URS  Sample  # : 

E02 

Date  Sampled: 

04  FEB 

97 

Site  #: 

PCO 

Date  Received: 

07  FEB 

97 

Lab  Project  #: 

124530 

Date  Analyzed: 

13  FEB 

97 

Lab  Sample  #: 

0002-SA 

Time  Analyzed: 

15:22 

Sample  Vol.  (ML)  : 

Dilution  Factor: 

10 

QC  Batch  (Lablotctl)  : 

G970213A1 

Concentration  Units: 

PPBV 

SACODE : 

Parameter 

Parlabel 

CAS 

RL 

Result 

Qual  PARVQ 

1 , 4 -Dichlorobenzene 

DCB214 

105-46-7 

20 

ND 

u 

1 , 2  -Di  chlorobenzene 

DCBZ12 

95-50-1 

20 

ND 

u 

1^2, 4 -Tri chlorobenzene 

TCB124 

120-82-1 

200 

ND 

u 

Hexachlorobutadiene 

HCBU 

87-68-3 

40 

ND 

U 

Surrogate 

Parlabel 

CAS 

Result 

Expected 

l,2“Dichloroethane-d4 

DCA12D4 

17060-07-0 

48 

50 

Toluene -d8 

B2MED8 

2037-26-5 

50 

50 

Bromofluorobenzene 

BR4FBZ 

460-00-4 

44 

50 

URS 

Rev 


PHQTOCATALYTIC  OXIDATION  TECHNICAL  DEMONSTRATION  DRF 
McAFB  SVE  System 
Site  !C  29 


Test  Start  Date:  2/5/97 
Test  Start  Time:  13:30 
Sample  Date:  2/5/97 


I  AIR  STRIPPER  FLOW  DATA 

Pressure 

0.8 

(in.  Hg.) 

Temperature 

76 

(deg  F) 

dP 

0.900 

(in.  W.C.) 

Row  Rate 

46 

(scfm) 

Relative  Humidity 

100 

(%  @  deg  F 

Test#:  D3 
Path  #:  2 
Dilution:  0% 
Ozone:  Y 


Ambient  Temp:  62 

JdegF) 

lEFFLUENT  DATA  (PCOE^  (Note  1) 

Sample  # 

E-03 

Sample  Time 

14:24 

Pressure 

4 

(in.  Hg) 

Temperature 

103 

(degF) 

dP 

0.5 

(in.  W.C.) 

Row  Rate 

50 

(scfm) 

Relative  Humidity 

36 

(%) 

Estimated  Moisture  (%) 

2 

EsL  Dry  Gas  Rate  (dscfm) 

49 

INFLUENT  (PCOI)  | 

Sample  #:  A-03 

Samole  Time:  14:12 

Vacuum:  1.4 

(in.  Hg)  Temoerature:  73 

(deg  F) 

Method  EPA  18 


Compound 

Influent 

Effluent 

DRE 
(Note  2) 

C  Cone, 
(ppmv) 

Q  Flow  Rate 
(scfm) 

C  Cone, 
(ppmv) 

Q  Flow  Rate 
(dscfm) 

Total  NMOC  as  Memane  by  EPA  18 

NM 

46 

NM 

49 

ERR 

Calculation:  DRE  =  [1  -  (C  effluent)*{Q  effluent)/(C  influent)*(Q  influent)]  *  100 


Method  T014 


Target  List  Compound 

Abbrev. 

MoLWt 

Influent 

Effluent 

DRE 
(Note  3) 

Cone. 

(ppmv) 

Mass  Emission 
Rate 
(Itfhr) 

Cone, 

(ppmv) 

Mass  Emission 
Rate 
(Ib/hr) 

1 ,1-Dichloroethene 

DCE11 

97 

0.25 

0.000175 

0.0043 

0.000003 

98.20% 

Methylene  chloride 

MTLNCL 

85 

0 

0.000000 

0.039 

0.000025 

NC 

cis-1 ,2-dichloroethene 

DCE12C 

97 

0.31 

0.000217 

0.0081 

0.000006 

97.27% 

Chlorofonn 

TCLME 

119.4 

0.47 

0.000406 

0.44 

0.000397 

2.21% 

^rbon  Tetrachloride 

CTCL 

153.84 

0.9 

0.001001 

0.91 

0.001058 

-5.62% 

1 ,2-Dichloroethane 

DCA12 

98.96 

0 

0.000000 

0.0087 

0.000007 

NC 

Benzene 

BZ 

78 

0.31 

0.000175 

0.0058 

0,000003 

98.05% 

Trichloroethene 

TCE 

131.4 

18 

0.017106 

0.37 

0.000367 

1  97.85% 

Tetrachloroethene 

PCE 

165.85 

0 

0.000000 

0 

r  0.000000 

NC 

Total  Target  List  VOCs 

I 

20.24 

0.019081 

1.79 

0.001866 

90.22% 

Phosgene  Concentration:  _ (ppm)  HCL  -  ND,  Chlorine  Concentration  estimated  at  10  PPM 

Notes: 

1.  At  the  effluent  the  dry  gas  flow  rate  is  used  to  calculate  mass  emission  rates.  Most  moisture  is  condensed  in 

the  sampling  train  and  impingers,  resulting  in  a  nearly  dry  gas  sample.  The  moisture  content  in  the  process  gas  at  the 
effluent  is  estimated  based  on  the  relative  humidity  measured  at  the  outlet  At  the  influent  a  whole  gas  sample 
is  collected  without  condensation,  therefore  no  moisture  correction  is  required. 

2.  The  DRE  for  Total  NMOC  as  methane  assumes  the  influent  molecular  weight  factor  to  be  equivalent  to  the 
effluent  molecular  weight  factor. 

3.  Total  DREs  are  not  calculated  for  the  total  target  list  VOC  because  ail  contributors  to  the  total  influent  mass 
could  not  be  accurately  quantified. 


PCOI:  Photocatalytic  Oxidizer  influent 
PCOE:  Photocatalytic  Oxidizer  Effluent  (Scrubber  Influent) 
VOC:  Volatile  Organic  Compounds 
NMpC:  Nor>-Methane  Organic  Compounds 


DRE:  Destruction  and  Removal  Efficiency 

NC :  Not  Calculated 

NM:  Not  Measured 

NA:  Not  Applicable 

ND:  Not  Detected 


V:\PC097\RUND3T.WB2 


^uanterra 

Envjronmcnisl 

Services 


Volatile 

Organics  by  GCMS  -  EPA  T014 

Client : 

URS  Greiner, 

Inc.  URS  Sample  AOS 

Date  Sampled: 

05  FEB  97 

Site  #:  IC  29 

Date  Received: 

10  FEB  97 

Lab  Project  #:  124540 

Date  Analyzed: 

12  FEB  97 

Lab  Sample  #:  0001-SA 

Time  Analyzed: 

18:12 

Sample  Vol.  (ML) : 

Dilution  Factor: 

51 

QC  Batch  (Lablotctl) :  G970212A1 

Concentration  Units : 

PPBV 

SACODE:  * 

Parameter 

Dichlorodifluoromethane 
1,2-Dichlor-o-l,  1,2,2 - 
tetrafluoroethane 
Chloromethane 

VdLnyl  chloride 

Bromomethane 

Chi  or oe thane 
Trichlorofluorome  thane 

Parlabel 

FC12 

DCTFA12 
•  CliME 

VC 

BRME 

CLEA 

FCll 

CAS 

75- 71-8 

76- 14-2 

74- 87-3 

75- 01-4 

74- 83-9 

75- 00-3 
75-69-4 

RL 

100 

100 

200 

100 

100 

200 

100 

Result 

KD 

ND 

ND 

ND 

ND 

ND 

ND 

Qual  PARVQ 

U 

U 

U 

U 

U 

U 

rr 

1 ,  l-Dichloroethene 
l,l,2-Trichloro-l,2,2- 

DCEll 

75-35-4 

100 

250 

U 

trifluoroethane 

FC113 

76-13-1 

100 

ND 

XJ 

Acetone 

ACE 

67-64-1 

510 

ND 

XJ 

Dichlorome  thane 

MTLNCL 

75-09-2 

100 

ND 

XJ 

trans  -1,2 -Diehl  oroethene 

DCE12T 

156-60-5 

100 

ND 

XJ 

1, 1-Dichloroethane  * 

DCAll 

75-34-3 

100 

ND 

XJ 

Vinyl  acetate 

VA 

108-05-4 

510 

ND 

XJ 

cis  -1,2  -Dichloroethene 

DCE12C 

156-59-2 

100 

310 

2-Butanone 

MEK 

78-93-3 

510 

ND 

XJ 

Chloroform 

TCLME 

67-66-3 

100 

470 

1,1, 1 - Tri chi oroe thane 

TCAlll 

71-55-6 

100 

ND 

XJ 

Carbon  tetrachloride 

CTCL 

56-23-5 

100 

900 

1 , 2  -Dichloroethane 

DCA12 

107-06-2 

100 

ND 

XJ 

Benzene 

BZ 

71-43-2 

100 

310 

Trichloroethene 

TCE 

79-01-6 

100 

18000 

1 , 2  -  Diehl  or  opr  opane 

DCPA12 

78-67-5 

100 

ND 

XJ 

trans  - 1 , 3 -Dichloropropene 

DCP13T 

10061-02-6 

100 

ND 

u 

Toluene 

BZME 

108-88-3 

100 

ND 

XJ 

cis  -1,3  -Dichloropropene 

DCP13C 

10061-01-5 

100 

ND 

u 

4  -Methyl  -  2  -pentanone 

MIBK 

108-10-1 

510 

ND 

tJ 

1,1, 2  -Trichloroethane 

TCA112 

79-00-5 

100 

ND 

u 

Tetrachloroethene 

PCE 

127-18-4 

100 

ND 

XJ 

1 , 2 -Dibromoethane 

EDB 

106-93-4 

100 

ND 

XJ 

Chi  or  obenz  ene 

CLBZ 

108-90-7 

100 

ND 

XJ 

Ethylbenzene 

EBZ 

100-41-4 

100 

ND 

u 

m-  &  p-Xylene(s) 

XYXMP 

1330-2.0-7 

100 

ND 

u 

o-Xylene 

XYLO 

95-47-6 

100 

ND 

u 

Styrene 

STY 

100-42-5 

100 

ND 

u 

1,1,2, 2  -Tetrachloroethane 

PCA 

79-34-5 

100 

ND 

u 

Benzyl  chloride 

BZLCL 

100-44-7 

510 

ND 

u 

1,3, 5-Trimethylbenzene 

TMB135 

108-67-8 

100 

ND 

u 

1,2, 4  -Trimethylben  zene 

TMB124 

95-63-6 

100 

ND 

u 

1 , 3  -Dichlorobenzene 

DCBZ13 

541-73-1 

100 

ND 

u 

XJRS 

Rev 


^uanterra 


Bnvironmeniai 

Services 


Volatile  Organics  by  GCMS  -  EPA  T014 


Client:  UHS  Greiner, 
Date  Sampled:  05  FEB  97 
Date  Received:  10  FEB  97 
Date  Analyzed:  12  FEB  97 
Time  Analyzed:  18:12 
Dilution  Factor:  51 
Concentration  Units :  PPBV 


URS  Sample  A03 

Site  IC  29 

Lab  Project  #:  124540 

Lab  Sample  #:  0001-SA 

Sample  Vol.  (ML) : 

QC  Batch  (Lablotctl) :  G970212A1 
SACODE:  * 


(cont . 


Parameter 

1 . 4  -Di  chlorobenzene 

1. 2 - Di  chlorobenzene 

1.2. 4  -Trichlorobenzene 
Eexa  chi  orobut  adi  ene 

Surrogate 

1 . 2- Dichloroethane-d4 
Toluene “dS 

Bromof luorobenzene 


Parlabel 

DCB214 

DCB212 

TCB124 

HC3U 

Parlabel 

DCA12D4 

BZa'lEDS 

BR4FBZ 


Result 


106-45-7 

95-50-1 

120-82-1 

87-68-3 


17060-07-0 

2037-26-5 

460-00-4 


Qual  PARVQ 


Result 


Exoected 


Environ  mentsJ 
Services 


Volatile  Organics  by  GCKS  -  EPA  T014 


Client : 

URS  Greiner ,  Inc . 

URS  Sample  # 

£03 

Date  Sampled: 

05  FEB 

97 

Site  # 

IC  29 

Date  Received: 

10  FEB 

97 

Lab  Project  # 

124540 

Date  Analyzed: 

12  FEB 

97 

Lab  Sample  # 

0002-SA 

Time  Analyzed: 

18:40 

Sample  Vol.  (ML) 

Dilution  Factor: 

2.1 

QC  Batch  (Lablotctl) 

G970212A1 

Concentration  Units : 

PPBV 

SACODE: 

★ 

Parameter 

Parlabel 

CAS 

RL 

Result 

Qual  PARVQ 

Dichlorodifluorome  thane 

FC12 

75-71-8 

4.2 

ND 

U 

1 , 2 -Dichloro- 1 ,1,2,2- 

tetrafluoroethane 

DCTFA12 

7S-14-2 

4.2 

ND 

U 

rhl  or  ome  thane 

CLME 

74-87-3 

8.4 

ND. 

U 

Vinyl  chloride 

VC 

75-01-4 

4.2 

ND 

u 

Bromome  thane 

BRME 

74-83-9 

4.2 

ND 

u 

Chi or oe thane 

CLEA 

75-00-3 

8.4 

ND 

u 

Trichlorofluoromethane 

FCll 

75-59-4 

4.2 

ND 

u 

1, 1-Dichloroethene 

DCEll 

75-35-4 

4.2 

4.3 

s 

1, 1, 2-Trichloro-l, 2, 2- 

trifluoroe thane 

FC113 

75-13-1 

4.2 

ND 

u 

Acetone 

ACE 

67-54-1 

21 

ND 

u 

Dichloromethane 

MTLNCL 

75-09-2 

4.2 

39 

= 

trans  - 1 , 2 -Dichloroethene 

DCE12T 

156-50-5 

4.2 

ND 

u 

1, 1-Dichloroethane 

DCAll 

75-34-3 

4.2 

19 

ss 

Vinyl  acetate 

VA 

108-05-4 

21 

ND 

u 

cis-1, 2 -Dichloroethene 

DCE12C 

156-59-2 

4.2 

8.1 

S= 

2-Butanone 

MEK 

78-93-3 

21 

ND 

u 

Chloroform 

TCLME 

67-65-3 

4.2 

440 

= 

1,1, i-Trichloroethane 

TCAlll 

71-55-5 

4.2 

ND 

u 

Carbon  tetrachloride 

CTCL 

56-23-5 

4.2 

940 

E  S 

1 , 2 -Diehl or oe thane 

DCA12 

107-05-2 

4.2 

8.7 

s 

Benzene 

BZ 

71-43-2 

4.2 

5.8 

== 

Trichloroethene 

TCE 

79-01-6 

4.2 

370 

SE 

1 , 2 -Dichloropropane 

DCPA12 

78-87-5 

4.2 

ND 

u 

trans  -1,3  -Dichloropropene 

DCP13T 

10061-02-6 

4.2 

ND 

u 

Toluene 

B2ME 

108-88-3 

4-2 

ND 

u 

cis-1, 3 -Dichloropropene 

DCP13C 

10061-01-5 

4.2 

ND 

u 

4  -Methyl  -  2  -pentanone 

MIBK 

108-10-1 

21 

ND 

u 

1, 1, 2 -Tri chi or ©ethane 

TCA112 

79-00-5 

4.2 

ND 

u 

Tetrachloroethene 

PCE 

127-18-4 

4-2 

ND 

u 

1 , 2 -Dibromoe thane 

EDB 

106-93-4 

4.2 

ND 

u 

Chi  or  obenz  ene 

CLBZ 

108-90-7 

4.2 

ND 

u 

Ethylbenzene 

EBZ 

.  100-41-4 

4.2 

ND 

u 

m-  &  p-Xylene(s) 

XYLMP 

1330-20-7 

4.2 

ND 

u 

o-Xylene 

XYLO 

95-47-6 

4.2 

ND 

u 

Styrene 

STY 

100-42-5 

4.2 

ND 

u 

1,1,2, 2-Tetrachloroethane 

PCA 

79-34-5 

4.2 

ND 

u 

Benzyl  chloride 

BZLCL 

100-44-7 

21 

ND 

u 

1,3, 5  -Trimethylbenzene 

TMB135 

108-57-8 

4.2 

ND 

u 

1,2,4  -Trimethylbenzene 

TMB124 

95-63-6 

4.2 

ND 

u 

E  =  Concentration  exceeds  calibration  range.  Value  is  estimated. 


Client : 
Date  Sampled: 
Date  Received: 
Date  Analyzed: 
Time  Analyzed: 
Dilution  Factor : 
Concentration  Units: 


Parameter 

1 , 3 -Dichlorobenzene 
1 , 4  -Dichlorobenzene 
1  /2  -Dichlorobenzene 
1,2,4- Tri chi or obenz ene 
Kexa  chi  o  r  obu  t  adi  ene 

Surrogate 

1 , 2 -Dichloroe thane -d4 
Toluene -d8 
Bromofluor obenz ene 


Volatile  Organics  by  GCMS 


^uanterra 

EiJiironmentai 

Services 


EPA  T014 


( cont . ) 


URS  Greiner,  Inc. 
05  FEB  97 
10  FEB  97 
12  FEB  97 
18:40 
2.1 
PPBV 


URS  Sample  #:  S03 

Site  IC  29 

‘  Lab  Project  #:  124540 

Lab  Sample  #:  0002-SA 

Sample  Vol.  (ML)  : 

QC  Batch  (Lablotctl) :  G970212A1 
SACODE:  * 


Parlabel  CAS 


RL  Result 


Qual  PARVQ 


Rev 


DCBZ13 

541-73-1 

DCBZ14 

106-46-7 

DCBZ12 

95-50-1 

TCB124 

120-62-1 

HCBU 

87-66-3 

Parlabel 

CAS 

DCA12D4 

17060-07-0 

BZMED8 

2037-26-5 

BR4FBZ 

460-00-4 

4.2 

4.2 

4.2 
42 
8.4 

Result  Expected 


48 

50 

50 

50 

43 

50 

ND  n 

ND  n 

ND  U 

ND  U 

ND  U 


Volatile  Organics  by  GCMS  -  EPA  T014 


^uanterra 

Environment2l 

Seniccs 


Client : 
Date  Sampled: 
Date  Received: 
Date  Analyzed: 
Time  Analyzed: 
Dilution  Factor: 
Concentration  Units: 


URS  Greiner, 
05  FEB  97 

10  FEB  97 
13  FEB  97 
14:55 

11 

PPBV 


Inc. 


URS  Sample  #:  E03 

Site  #:  IC  29 
Lab  Project  #:  124540 

Lab  Sample  0002-SA 

Sample  Vol.  (ML)  : 

QC  Batch  (Lablotctl) :  G970213A1 
SACODE:  * 


URS 


Parameter 

Parlabel 

CAS 

RL 

Result 

Qual  PARVQ  Rev 

Dichlorodifluoromethane 

1 ,2 -Dichloro-1 , 1 ; 2 , 2 - 

FC12 

75-71-8 

21 

ND 

U 

"tetrafluoroethane 

DCTFA12 

75-14-2 

21 

ND 

U 

Chlorome  thane 

CLME 

74-87-3 

42 

ND 

U 

Vinyl  chloride 

VC 

75-01-4 

21 

ND 

U 

Bromome  thane 

BRME 

74-83-9 

21 

ND 

U 

Chi oroe thane 

CLEA 

75-00-3 

42 

ND 

U 

Tri chi or ofluorome thane' 

FCll 

75-59-4 

21 

ND 

U 

1 , 1- Diehl  oroe  thene 

1 , 1, 2-Trichloro-l , 2,2- 

DCEll 

75-35-4 

21 

ND 

U 

trifluoroe thane 

FC113 

75-13-1 

21 

ND 

U 

Acetone 

ACE 

57-54-1 

110 

ND 

U 

Di  chlorome  thane 

MTLNCL 

i/i 

1 

o 

1 

to 

21 

35 

— 

trans  -1,2  -Dichloroe  thene 

DCE12T 

155-50-5 

21 

ND 

u 

1 , 1-Dichloroethane 

DCAll 

75-34-3 

21 

ND 

u 

Vinyl  acetate 

VA 

108-05-4 

110 

ND 

u 

cis -1,2 -Dichloroethene 

DCE12C 

155-59-2 

21 

ND 

u 

2-Butanone 

MEK 

78-93-3 

110 

ND 

u 

Chloroform 

TCLME 

57-55-3 

21 

380 

s 

1,1, 1-Trichloroethane 

TCAlll 

71-55-5 

21 

ND 

u 

Carbon  tetrachloride 

CTCL 

55-23-5 

21 

910 

s; 

1 , 2 -Dichloroethane 

DCA12 

107-05-2 

21 

ND 

u 

Benzene 

BZ 

71-43-2 

21 

ND 

u 

Trichloroethene 

TCE 

79-01-5 

21 

320 

s= 

1 , 2 -Dichloropropane 

DCPA12 

78-87-5 

21 

ND 

u 

trans  -1,3  -Dichloropropene 

DCP13T 

10051-02- 

5  21 

ND 

u 

Toluene 

BZME 

108-88-3 

21 

ND 

u 

cis- 1 , 3 -Dichloropropene 

DCP13C 

10061-01- 

5  21 

ND 

u 

4  -Methyl  -  2  -pentanone 

MIBK 

108-10-1 

110 

ND 

u 

1,1,2 -Trichloroethane 

TCA112 

79-00-5 

21 

ND 

u 

Tetrachloroethene 

PCE 

127-18-4 

21 

ND 

u 

1 , 2 -Dibromoethane 

EDB 

105-93-4 

21 

ND 

u 

Chi  or  obenz  ene 

CLBZ 

108-90-7 

21 

ND 

u 

Ethylbenzene 

EBZ 

100-41-4 

21 

ND 

u 

m-  a  p-Xylene(s) 

XYLMP 

1330-20-7 

21 

ND 

u 

o-Xylene 

XYLO 

95-47-5 

21 

ND 

u 

Styrene 

STY 

100-42-5 

21 

ND 

u 

1 , 1 , 2 , 2 -Tetrachloroethane 

PCA 

79-34-5 

21 

ND 

u 

Benzyl  chloride 

BZLCL 

100-44-7 

110 

ND 

u 

1,3,5  -Trimethylbenzene 

TMB135 

108-57-8 

21 

ND 

u 

1,2, 4  -Trimethylbenzene 

TMB124 

95-53-5 

21 

ND 

u 

1 , 3 -Dichlorobenzene 

DCBZ13 

541-73-1 

21 

ND 

u 

7 


EnWronmenra/ 

Scnices 


Volatile  Organics  by  GCMS  -  EPA  T014 


Client:  URS  Greiner,  Inc. 

Date  Sampled:  05  FEB  97 
Date  Received:  10  FEB  97 
Date  Analyzed:  13  FEB  97 
Time  Analyzed:  14:55 
Dilution  Factor:  11 
Concentration  Units :  PPBV 


URS  Sample  tr :  E03 

Site  #:  IC  29 
Lab  Project  #:  124540 

Lab  Sample  #:  0002-SA 

Sanple  Vol.  (ML)  : 

QC  Batch  (Lablotctl) :  G970213A1 
SACODE:  * 


Parameter 


Parlabel  CAS 


RL 


Result 


Qual  PARVQ 


1 , 4  -Di  chlorobenzene 

DCB214 

106-46-7 

21 

1 , 2  -Dichlorobenzene 

DCBZ12 

95-50-1 

21 

1,2, 4 -Tri  chlorobenzene 

TCB124 

120-82-1 

210 

Hexachl  or  obut  adi  ene 

HCBU 

87-68-3 

42 

ND 

ND 

ND 

ND 


U 

U 

U 

U 


Surrogate 


Parlabel  CAS 


Result  Expected 


1 , 2 -Dichloroethane-d4 

DCA12D4 

17060-07-0 

50 

Toluene-d8 

B2MEDB 

2037-26-5 

51 

Bromofluorobenzene 

BR4FBZ 

460-00-4 

47 

50 

50 

50 


8 


^uanterra 

Environmenai 

Services 

Volatile  Organics  by  GCMS  -  EPA  T014 


Client:  URS  Greiner,  Inc. 

Date  Sampled:  05  FEB  97 

Date  Received:  10  FEB  97 

Date  Analyzed:  12  FEB  97 

Time  Analyzed :  19:08 

Dilution  Factor :  2.1 

Concentration  Units :  PPBV 

URS  Sairole  #:  QD03 

Site  #:  IC  29 

Lab  Project  #:  124540 

Lab  SaiT^le  #:  0003-SA 

Sample  Vol.  (ML) : 

QC  Batch  (Lablotctl) :  G970212A1 
SACODE:  * 

Parameter 

Parlabel 

CAS 

RL 

Result 

Qual  PARVQ 

Dichlorodifluorometbane 

FC12 

75-71-8 

4.2 

ND 

n 

1 , 2 -Dichloro-1 ,1,2,2- 

tetrafluoroethane 

DCTFA12 

76-14-2 

4.2 

ND 

D 

Chi  or  ome  thane  - 

CLME 

74-87-3 

8.4 

ND 

u 

Vinyl  chloride 

VC 

75-01-4 

4.2 

4.2 

Bromomethane 

BRME 

74-83-9 

4.2 

ND 

0 

Chloroethane 

CLEA 

75-00-3 

8.4 

ND 

U 

Trichlorofluoromethane 

FCll 

75-69-4 

4.2 

ND 

u 

1 , 1 -Diehl or oethene 

DCEll 

75-35-4 

4.2 

ND  • 

u 

1, 1, 2-Trichloro-l, 2 ,2- 

trifluoroethane 

FC113 

76-13-1 

4.2 

ND 

u 

Acetone 

ACE 

67-64-1 

21 

ND 

u 

Dichlorome  thane 

MTLNCL 

75-09-2 

4.2 

37 

trans  -1,2  -Dichloroethene 

DCE12T 

156-60-5 

4.2 

ND 

u 

1 , 1-Dichloroe thane 

DCAll 

75-34-3 

4.2 

18 

Vinyl  acetate 

VA 

108-05-4 

21 

ND 

u 

cis-1 , 2 -Dichloroethene 

DCE12C 

156-59-2 

4.2 

6.7 

2-Butanone 

MEK 

78-93-3 

21 

ND 

u 

Chloroform 

TCLME 

67-66-3 

4.2 

420 

1,1, 1-Trichloroethane 

TCAlll 

71-55-6 

4.2 

ND 

u 

Carbon  tetrachloride 

CTCL 

56-23-5 

4.2 

910 

E  E 

1 , 2 -Dichloroethene 

DCA12 

107-06-2 

4.2 

8.8 

Benzene 

BZ 

71-43-2 

4.2 

5.4 

Tri chi or oethene 

TCE 

79-01-6 

4.2 

330 

_ 

1 , 2 -Dichloropropane 

DCPA12 

78-87-5 

4.2 

ND 

u 

trans -1, 3-Dichloropropene 

DCP13T 

10061-02-6 

4.2 

ND 

u 

Toluene 

BZME 

108-88-3 

4.2 

ND 

u 

cis -1,3 -Dichloropropane 

DCP13C 

10061-01-5 

4.2 

ND 

u 

4  -Methyl  -  2  -pentanone 

MIBK 

108-10-1 

21 

ND 

u 

1,1,2 -Trichl oroethane 

TCA112  . 

79-00-5 

4.2 

ND 

u 

Tetrachloroethene 

PCE 

127-18-4 

4.2 

ND 

u 

1 , 2 -Dibromoethane 

EDB 

106-93-4 

4.2 

ND 

u 

Chlorobenzene 

CLBZ 

108-90-7 

4.2 

ND 

u 

E  thylbenz  ene 

EBZ 

100-41-4 

4.2 

ND 

u 

m-  &  p-Xylene(s) 

XYLMP 

1330-20-7 

4.2 

ND 

u 

o-Xylene 

XYLO 

95-47-6 

4.2 

ND 

u 

Styrene 

STY 

100-42-5 

4.2 

ND 

u 

1,1,2, 2  -Tetrachloroethane 

PCA 

79-34-5 

4.2 

ND 

u 

Benzyl  chloride 

BZLCL 

100-44-7 

21 

ND 

u 

1,3, 5 -Trime  thylbenz  ene 

TMB135 

108-67-8 

4.2 

ND 

u 

1,2, 4 -Trime thylbenz ene 

TMB124 

95-63-6 

4.2 

ND 

u 

E  =  Concentration  exceeds  calibration  range.  Value  is  estimated. 


UPS 

Rev 
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Volatile  Organics  by  GCyiS  -  EPA  T014 


Client : 
Date  Sampled: 
Date  Received: 
Date  Analyzed: 
Time  Analyzed: 
Dilution  Factor: 
Concentration  Units: 


Parameter 

1 . 3  -Di  chlorobenzene 

1 . 4  -  Di  chi  orobenz  ene 
1 , 2  *Di  chlorobenzene 

1/  2 , 4 -Tri  chlorobenzene 
Hexachlorobutadiene 

Surrogate 

1, 2-Dichloroethane-d4 

Toluene-dS 

Bromofluorobenzene 


T3RS  Greiner,  Inc, 
05  FEB  57 
10  FEB  97 
12  FEB  97 
19:08 
2.1 
PPBV 


^uanterra 

Environmcntai 

Services 

{ cont . ) 


URS  Sample  QD03 

Site  #:  IC  29 
Lab  Project  #:  124540 

Lab  Sample  #:  0003 -SA 

Sarrrole  Vol.  (ML)  : 

QC  Batch  (Lablotctl) :  G970212A1 
SACODE:  * 


Parlabel  CAS 


^  Result 


4 

Qual  PARVQ  rM 


DCBZ13 

DCBZ14 

DCBZ12 

TCB124 

HCBU 


541-73-1 

4.2 

106-46-7 

4.2 

35-50-1 

4.2 

120-82-1 

42 

87-66-3 

8.4 

ND 

ND 

ND 

ND 

ND 


U 

U 

U 

U 

u 


Parlabel  CAS 


Result  Hxpected 


DCA12D4  17060-07-0 

BZMED8  2037-26-5 

BR4FBZ  460-00-4 


48 

50 

43 


50 

50 

50 


JO 


^uanterra 

En\ironinenzsl 

Services 

Volatile  Organics  by  GQIS  -  EPA  T014 

Client:  tIRS  Greiner,  Inc 

Date  Sampled:  05  FEB  97 
Date  Received:  10  FEB  97 
Date  Analyzed:  13  FEB  97 
Time  Analyzed:  15:49 
Dilution  Factor :  11 
Concentration  Units:  PPBV 


URS  Sample  # :  QD03 
Site  #:  IC  29 
Lab  Project  124540 

Lab  Sample  #:  0003 -SA 

Sample  Vol.  (ML)  : 

QC  Batch  (Lablotctl)  :  G970213A1 
SACODE:  ♦ 


Parameter 

Diehl  or odif  luor ome  thane 
l#2-Dichloro-l, 1,2,2- 
tetrafluoroethane 
Chloromethane 
Vinyl  chloride 
Bromomethane 
Chi oroethane 
Tri  chlorofluorome  thane 

1. 1- Dichloroethene 

1.1. 2 - Tri chloro- 1,2,2- 
trifluoroe thane 

Acetone 

Di  chloromethane 
trans-1 , 2 -Dichloroethene 

1 . 1- Dichloroethane 
Vinyl  acetate 

cis-1, 2-Dichloroethene 

2-Butanone 

Chloroform 

1. 1. 1-  tri  chi oroethane 
Carbon  tetrachloride 

1 . 2  -Dichloroethane 
Benzene 

Trichloroethene 

1 . 2- Dichloropropane 
trans  -1,3  -Dichloropropene 
Toluene 

cis  -1,3  -Dichloropropene 
4  -Methyl  -  2  -pentanone 

1.1. 2  -Trichloroethane 
Tetrachloroethene 

1 . 2  -Dibromoe  thane 
Chlorobenzene 
Ethylbenzene 

m-  &  p-Xylene(s) 

o-Xylene 

Styrene 

1 . 1 . 2 . 2  -Tetrachloroethane 
Benzyl  chloride 

1,3, 5  -Trimethylbenzene 
1,2,4  -Trimethylbenzene 
1 , 3  -Di  chlorobenzene 


Parlabel 

CAS 

RL 

FC12 

75-71-8 

21 

DCTFA12 

7S-14-2 

21 

CLME 

74-87-3 

42 

VC 

75-01-4 

21 

BRME 

74-B3-9 

21 

CLEA 

75-00-3 

42 

FCll 

75-69-4 

21 

DCEll 

75-35-4 

21 

FC113 

76-13-1 

21 

ACE 

67-64-1 

110 

MTLNCL 

75-09-2 

21 

DCE12T 

156-60-5 

21 

DC7V11 

75-34-3 

21 

VA 

108-05-4 

110 

DCE12C 

156-59-2 

21 

MEK 

78-93-3 

110 

TCLME 

67-66-3 

21 

TCAlll 

71-55-6 

21 

CTCL 

56-23-5 

21 

DCA12 

107-06-2 

21 

B2 

71-43-2 

21 

TCE 

79-01-6 

21 

DCPA12 

78-87-5  • 

21 

DCP13T 

10061-02-6 

21 

BZME 

108-88-3 

21 

DCP13C 

10061-01-5 

21 

MIBK 

108-10-1 

110 

TCA112 

79-00-5 

21 

PCE 

127-18-4 

21 

EDB 

106-93-4 

21 

CLB2 

108-90-7 

21 

EB2 

100-41-4 

21 

XYLMP 

1330-20-7 

21 

XYLO 

95-47-6 

21 

STY 

100-42-5 

21 

PCA 

79-34-5 

21 

B2LCL 

100-44-7 

110 

TMB135 

108-67-8 

21 

TMB124 

95-63-6 

21 

DCB213 

541-73-1 

21. 

URS 

Result  Qual  PARVQ  Rev 

KD  XJ 


ND 

ND 

i3D 

ND 

ND 

ND 

ND 


U 

U 

u 

u 

u 

u 

u 


ND 

ND 

33 

ND 

ND 

ND 

ND 

ND 

380 

ND 

900 

ND 

ND 

280 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 


U 

U 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 


II 


£nvjnonmenca/ 

Services 


Volatile  Organics  by  GCMS  -  SPA  T014 


(cont . ) 


Client:  URS  Greiner,  Inc. 

Date  Sampled:  05  FEB  97 
Date  Received:  10  FEB  97 
Date  Analyzed:  13  FEB  97 
Time  Analyzed:  15:49 
Dilution  Factor:  11 
Concentration  Units :  PPBV 


Parameter 

Parlabel 

1, 4 -Dichlorobenzene 

DCBZ14 

1 , 2 -Dichlorobenzene 

DCB212 

1,2, 4 -Tri chlorobenzene 

TCB124 

Hexachlorobutadiene 

HCBU 

Surrogate 

Parlabel 

1 , 2-Dichloroe thane -d4 

DCA12D4 

Toluene-d8 

BZMED8 

B  r omo  f luor obenz  ene 

BR4FB2 

PHOTOCATALYTIC  OXIDATIONI  TECHNICAL  DEMONSTRATION  DRE 
McAFB  SVE  System 
Site  1C  29 


Test  Start  Date:  2/5/97 
Test  Start  Time:  12:30 
Sample  Date:  2/6/97 


lAIR  STRIPPER  FLOW  DATA 

Pressure 

1 

(in.  Hg.) 

Temperature 

68 

(deg  F) 

dP 

0.800 

(in.  W.C.) 

Row  Rate 

47 

(scfrn) 

Relative  Humidity 

100 

(%  @  deg  F 

Test#:  D4 
Path#:  2 
Dilution:  0% 
Ozone:  Y 


Ambient  Temp:  60 

_(degF) 

1  EFFLUENT  DATA  (PCOE)  (Note  11 

Sample  # 

E-04 

Sample  Time 

14:12 

Pressure 

3.9 

(in.  Hg) 

Temperature 

92 

(degF) 

dP 

0.45 

(in.  W.C.) 

Row  Rate 

50 

(scfim) 

Relative  Humidity 

38 

(%) 

Estimated  Moisture  (%) 

2 

lEst  Dry  Gas  Rate  (dscfim)  50 

I  INFLUENT  fPCOn  I 

Sample  #:  A-04 

Sample  Time:  14:06 

Vacuum:  1.4 

(in.  Hg)  Temperature:  68 

(depR 

Method  EPA  18 


Compound 

influent 

Effluent 

DRE 
(Note  2) 

C  Cone, 
(ppmv) 

Q  Flow  Rate 
(scfm) 

C  Cona 
(pp"»y) 

Q  Row  Rate 
(dscfm) 

Total  NMOC  as  Methane  by  EPA  18 

NM 

47 

50 

ERR 

Calculation:  DRE  =  [1  -  (C  effluentHQ  efiRuent)/(C  influent)*(Q  influent)]  *  1 00 


Method  T014 


Target  List  Compound 

Abbrev. 

MoLWt 

Influent 

1  Effluent 

DRE 
(Note  3) 

Cone. 

(opmv) 

Mass  Emission 
Rate 
(Ib/hr) 

Cone. 

(ppmv) 

Mass  Emission 
Rate 
(Ib/hr) 

1,1-Dichloroethene 

DCE11 

97 

0.24 

0.000169 

0 

0.000000 

NC 

Methylene  chloride 

MTLNCL 

85 

0 

0.000000 

0.029 

0.000019 

NC 

ds-l  ,2-dichloroethene 

DCE12C 

97 

0.25 

0.000176 

0 

0.000000 

NC 

Chloroform 

TCLME 

119.4 

0.38 

0.000330 

0.27 

0.000249 

24.72% 

Carbon  Tetrachloride 

CTCL 

153.84 

0.81 

0.000907 

0.88 

0.001044 

-15.11% 

1 .2-Dichloroethane 

DCA12 

98.96 

0 

0.000000 

0.0068 

0.000005 

NC 

Benzene 

B2 

78 

1  0.24 

0.000136 

0 

0.000000 

NC 

Trichloroethene 

TCE 

1  131.4 

16 

0.015299 

0.33 

I  0.000334 

97.81% 

Tetrachloroethene 

iPCE 

165.85 

0 

0.000000 

0 

I  0.000000 

NC 

Total  Target  List  VOCs 

17.92 

0.017018 

1.52 

0.001651 

90.30% 

Phosgene  Concentration:  J _ (Ppm)  HCL  -  50-100  PPM,  Chlorine  Concentration  estimated  at  10  PPM 

Notes: 

1.  At  the  effluent  the  dry  gas  flow  rate  is  used  to  calculate  mass  emission  rates.  Most  moisture  is  condensed  in 

the  sampling  train  and  impingers,  resulting  in  a  nearly  dry  gas  sample.  The  moisture  content  in  the  process  gas  at  the 
effluent  is  estimated  based  on  the  relative  humidity  measured  at  the  outlet  At  the  influent  a  whole  gas  sample 
is  collected  without  condensation,  therefore  no  moisture  correction  is  required. 

2.  The  DRE  for  Total  NMCX^  as  methane  assumes  the  influent  molecular  weight  factor  to  be  equivalent  to  the 
effluent  molecular  weight  fector. 

3.  Total  DREs  are  not  calculated  for  the  total  target  list  VOC  because  all  contributors  to  the  total  influent  mass 
could  not  be  accurately  quantified. 

PCOI:  Photocatalytic  Oxidizer  Influent  DRE:  Destruction  and  Removal  Efficiency 

PCOE:  Photocatalytic  Oxidizer  Effluent  (Scrubber  Influent)  NC :  Not  Calculated 

VOC:  Volatile  Organic  Compounds  NM:  Not  Measured 

NMOC:  Non-Methane  Organic  Compounds  NA:  Not  Applicable 

ND:  Not  Detected 


V:\PC097yRUND4T.WB2 


25-Aug-97 


Volatile  Organics  by  GCMS 


^uanterra 

Emironmenznl 

Scniccs 


£PA  T014 


Client:  URS  Greiner, 

Date  Sampled:  06  FEB  97 
Date  Received:  11  FEB  97 
Date  Analyzed:  le  FEB  97 
Time  Analyzed:  12:16 
Dilution  Factor:  100 
Concentration  Units :  PPBV 


URS  Sample  #:  A04 

Site  IC  29 

Lab  Project  #:  124572 

Lab  Sample  #:  OOOl-SA 
Sample  Vol.  (ML) : 

QC  Batch  (Lablotctl) :  G970218A1 
SACODE :  * 


Parameter 

Dichlorodifluoromethane 

1.2- Dichloro-l,l,2,2- 
tetrafluoroe  thane 

Chi  or ome thane 

Vinyl  chloride 

Bromomethane 

Chloroethane 

Trichlorofluoromethane 

1. 1 - Diehl or oethene 

1.1. 2 - Trichloro- 1 ,2,2- 
trifluoroethane 

Acetone 

Di  chi  or  ome  thane 

trans  -1,2  -Dichloroethene 

1 . 1- Di  chloroethane 
Vinyl  acetate 

cis -1,2 -Dichloroethene 

2-Butanone 

Chloroform 

1.1. 1- Tri chloroethane 
Carbon  tetrachloride 

1 . 2 - Dichloroe thane 
Benzene 

Tri  chloroe  thene 
1 , 2  -Dichloropropane 
trans  -1,3  -Dichloropropene 
Toluene 

cis -1,3 -Dichloropropene 
4  -Methyl  -  2  -pentanone 

1 . 1 . 2 - Trichloroethane 
Tetrachloroethene 

1 , 2  -Dibromoe  thane 

Chlorobenzene 

Ethylbenzene 

m-  a  p-Xylene(s) 

o-Xylene 

Styrene 

1.1.2. 2- Tetrachloroethane 
Benzyl  chloride 

1,3,5  -Trimethylbenzene 
1,2, 4  -  Trimethylbenzene 
1 , 3 -Dichlorobenzene 


Parlabel  CAS 


75-71-8 


Result 


Qual  PARVQ 


DCTFA12 

76-14-2 

200 

CLME 

74-87-3 

400 

VC 

75-01-4 

200 

BRME 

74-83-9 

200 

CLEA 

75-00-3 

400 

FCll 

75-69-4 

200 

DCEll 

75-35-4 

200 

ND 

ND 

ND 

ND 

ND 

ND 

240 


U 

U 

u 

u 

u 

u 


FC113 

76-13-1 

200 

ND 

XJ 

ACE 

67-64-1 

1000 

ND 

XJ 

MTLNCL 

75-09-2 

200 

ND 

XJ 

DCE12T 

156-60-5 

200 

ND 

XJ 

DCAll 

75-34-3 

200 

ND 

u 

VA 

108-05-4 

1000 

ND 

XJ 

DCE12C 

156-59-2 

200 

250 

MEK 

78-93-3 

1000 

ND 

u 

TCLME 

67-66-3 

200 

380 

TCAlll 

71-55-6 

200 

ND 

u 

CTCL 

56-23-5 

200 

810 

DCA12 

107-06-2 

200 

ND 

u 

B2 

71-43-2 

200 

240 

TCE 

79-01-6 

200 

16000 

DCPA12 

78-87-5 

200 

ND 

XJ 

DCP13T 

10061-02-6 

200 

ND 

XJ 

BZME 

108-88-3 

200 

ND 

u 

DCP13C 

10061-01-5 

200 

ND 

XJ 

MIBK 

108-10-1 

1000 

ND 

XJ 

TCA112 

79-00-5 

200 

ND 

u 

PCE 

127-18-4 

200 

ND 

XJ 

EDB 

106-93-4 

200 

ND 

XJ 

CLBZ 

108-90-7 

200 

ND 

u 

EB2 

100-41-4 

200 

ND 

u 

XYLMP 

1330-20-7 

200 

ND 

XJ 

XYLO 

95-47-6 

200 

ND 

u 

STY 

100-42-5 

200 

ND 

u 

PCA 

79-34-5 

200 

ND 

u 

BZLCL 

100-44-7 

1000 

ND 

u 

TMB135 

108-67-8 

200 

ND 

u 

TMB124 

95-63-6 

200 

ND 

u 

DCB213 

541-73-1 

200 

ND 

u 

Volatile  Organics  by  GCMS  -  EPA  T014 


^uanterra 

Emironmcnal 

Scniccs 

( conr . ) 


Client:  URS  Greiner,  Inc. 

Date  Sampled:  06  FEB  97 
Date  Received:  11  FEB  97 
Date  Analyzed:  18  FEB  97 
Time  Analyzed:  12:16 
Dilution  Factor:  100 
Concentration  Units :  PPBV 


Parameter 

Parlabel 

1, 4 -Dichlorobenzene 

■  DCBZ14 

1, 2 -Dichlorobenzene 

DCB212 

1,2, 4  -Tri  chlorobenzene 

TCB124 

Hexachlorobutadiene 

HCBU 

Surrogate 

Parlabel 

1, 2-Dichloroethane-d4 

DCA12D4 

Toluene -d8 

BZMED8 

Bromofluorobenzene 

BR4FBZ 

URS  Sample  # : 

A04 

Site  #: 

IC  29 

Lab  Project  #: 

124572 

Lab  Sample  #: 

0001-SA 

Sairole  Vol.  (ML)  : 
QC  Batch  (Lablotctl) : 

G970218A1 

SACODE : 

* 

CAS 

RL 

Result 

Qual  PARVQ 

106-46-7 

200 

ND 

U 

95-50-1 

200 

ND 

U 

120-82-1 

2000 

ND 

U 

87-68-3 

400 

ND 

U 

CAS 

Result 

Expected 

17060-07-0 

49 

50 

2037-26-5 

49 

50 

460-00-4 

47 

50 

URS 

Rev 


4 


Volatile  Organics  by  GCMS 


EPA  T014 


^^uanterra 

Emironmt^tsI 

Services 


Client:  tJRS  Greiner,  Inc 
Date  Sampled:  06  FEB  97 
Date  Received:  11  FEB  97 
Date  Analyzed:  18  FEB  97 
Time  Analyzed:  12:43 
Dilution  Factor :  3.4 
Concentration  Units :  PPBV 


Parameter 

Parlabel 

Dichlorodifluoromethane 

FC12 

l,2-Diciiloro-l,l,2,2- 

tetrafluoroethane 

DCTFA12 

Chloromethane 

CLME 

Vinyl  chloride 

VC 

Bromome  thane 

BRME 

Chloroe  thane 

CLEA 

Trichlorofluorome  thane 

FCll 

1, 1 - Diehl or oethene 

DCEll 

1, 1, 2-Trichloro-X,2, 2- 

trif luoroethane 

FC113 

Acetone 

ACE 

Di  chi  or  ome  thane 

MTLNCL 

trans-1, 2-Dichloroethene 

DCE12T ■ 

If  1-Dichloroethane 

DCAll 

Vinyl  acetate 

VA 

cis -1,2 -Di chloroethene 

DCE12C 

2  -Butanone 

MEK 

Chloroform 

TCLME 

1 , 1 f 1-Trichloroethane 

TCAlll 

Carbon  tetrachloride 

CTd. 

1 f  2-Dichloroethane 

DCA12 

Benzene 

BZ 

Tr i chi or oe thene 

TCE 

1 , 2-Dichloropropane 

DCPA12 

trans -1,3 - Diehl or opr opene 

DCP13T 

Toluene 

B2ME 

cis -1,3 -Dichloropropene 

DCP13C 

4  -Methyl  -  2  -pentanone 

MIBK 

1,1, 2 -Tri chloroe thane 

TCA112 

Tetrachloroe thene 

PCE 

1 , 2  -Dibromoe  thane 

EDB 

Chlorobenzene 

CLB2 

E  thylbenz  ene 

EBZ 

m-  &  p-Xylene(s) 

XYLMP 

o-Xylene 

XYLO 

Styrene 

STY 

1,1,2, 2 -Tetrachloroethane 

PCA 

Benzyl  chloride 

B2LCL 

1,3,5- Trime thylbenz ene 

TMB135 

1,2, 4 -Trimethylbenzene 

TMB124 

1 , 3 -Dichlorobenzene 

DCBZ13 

URS  Sample  # : 

E04 

Site  #: 

IC  29 

Lab  Project  #: 

124572 

Lab  Sample 

0002-SA 

Sample  Vol.  (ML)  : 

QC  Batch  (Lablotctl) : 

G570218A1 

SACODE : 

* 

CAS 

RL 

Result 

Qual  PARVQ 

75-71-8 

6.7 

ND 

U 

76-14-2 

6.7 

ND 

u 

74-87-3 

13 

ND 

u 

75-01-4 

6.7 

ND 

u 

74-63-9 

6.7 

ND 

u 

75-00-3 

13 

ND 

u 

75-69-4 

6.7 

ND 

u 

75-35-4 

6.7 

ND 

u  • 

76-13-1 

6.7 

ND 

u 

67-64-1 

34 

ND 

u 

75-09-2 

6.7 

29 

156-60-5 

6.7 

ND 

u 

75-34-3 

6.7 

13 

108-05-4 

34 

ND 

u 

156-59-2 

6.7 

ND 

u 

78-93-3 

34 

ND 

u 

67-66-3 

6.7 

270 

71-55-6 

6.7 

ND 

u 

56-23-5 

6.7 

880 

107-06-2 

6.7 

6.8 

_ 

71-43-2 

6.7 

ND 

u 

79-01-6 

6.7 

330 

78-87-5 

6.7 

ND 

u 

10061-02-6 

6.7 

ND 

u 

108-88-3 

6.7 

ND 

u 

10061-01-5 

6.7 

ND 

u 

108-10-1 

34 

ND 

u 

79-00-5 

6.7 

ND 

u 

127-18-4 

6.7 

ND 

u 

106-93-4 

6.7 

ND 

u 

108-90-7 

6.7 

ND 

u 

100-41-4 

6.7 

ND 

u 

1330-20-7 

6.7 

ND 

u 

95-47-6 

6.7 

ND 

u 

100-42-5 

6.7 

ND 

u 

79-34-5 

6.7 

ND 

u 

100-44-7 

34 

ND 

u 

108-67-8 

6.7 

ND 

u 

95-63-6 

6.7 

ND 

u 

541-73-1 

6.7 

ND 

u 

Client ; 
Date  Sampled: 
Date  Received: 
Date  Analyzed: 
Time  Analyzed: 
Dilution  Factor: 
Concentration  Units : 


Parameter 

1 . 4 - Dichlorobenzene 

1. 2 - Dichlorobenzene 

1.2. 4 - Trichlorobenzene 
Hexachlorobutadiene 

Surrogate 

1. 2- Dichloroethane-d4 
Toluene -d8 
Bromofluorobenzene 


EnvironmaitaJ 

Services 


Volatile  Or 

panics  by  GCMS 

-  EPA  T014 

( cont . ) 

URS  Greiner,  Inc 
OS  FEB  97 

URS 

Sample  #: 
Site 

E04 

IC  29 

11  FEB  97 

Lab  , 

Project 

124572 

18  FEB  97 

12:43 

Lab  Sample  #: 
Sample  Vol.  (ML) : 

0002-SA 

3.4 

QC  Batch  (Lablotctl) : 

G970218A1 

PPBV 

SACODE : 

★ 

URS 

Parlabel 

CAS 

RL 

Result 

Qual  PARVQ  Rev 

DCBZ14 

106-4S-7 

6.7 

ND 

U 

DCB212 

95-50-1 

6.7 

ND 

U 

TCB124 

120-82-1 

67 

ND 

u 

HCBU 

87-68-3 

13 

ND 

u 

Parlabel 

CAS 

Result 

Expected 

DCA12D4 

17060-07-0 

52 

50 

B2MED8 

2037-26-5 

53 

50 

BR4FBZ 

460-00-4 

49 

50 

6 


PHQTOCATALYTIC  OXIDATiONt  TECHNICAt  nFMONSTRATION  DRE 
McAFB  SVE  System 
Site  iC  29 


Test  Start  Date:  2/5/97 
Test  Start  Time:  12:30 
Sample  Date:  2/7/97 


lAIR  STRIPPER  FLOW  DATA 

Pressure 

1 

{in.  Hg.) 

Temperature 

70 

(degF) 

dP 

0.850 

(in.  W.C.) 

Flow  Rate 

47 

(scfm) 

Relative  Humidity 

100 

(%@degF 

INFLUENT /PCOI)  \ _ 

Sample  #:  A-05 

Sample  Time:  11:06 _ Vacuum:  1.4 _ (in.  Hg) 


Test#:  D5 
Path#:  2 
Dilution:  0% 
Ozone:  Y 


Ambient  Temp:  64 

.(deg  F) 

[EFFLUENT  DATA  (PCOE)  (Note  1) 

Sample  # 

E-05 

Sample  Time 

11:33 

Pressure 

4 

(in.  Hg) 

Temperature 

101 

(deg  F) 

dP 

0.5 

(in.  W.C.) 

Flow  Rate 

50 

(scfm) 

Relative  Humidity 

35 

(%) 

Estimated  Moisture  (%) 

2 

EsL  Dry  Gas  Rate  (dscfm) 

49 

Temperature:  55 _ (deg  F) 


Method  EPA 18 


Compound 

Influent 

Effluent 

DRE 
(Note  2) 

C  Cone. 
-(FFtTiv) 

Q  Flow  Rate 
(scfm) 

C  Cone. 
(PPfnv) 

Q  Flow  Rate 
(dscfm) 

Total  NMOC  as  Methane  by  EPA  18 

NM 

47 

49 

ERR 

Calculation:  DRE  =  [1  -  (C  effiuent)*(Q  effluent)/(C  infiuent)*(Q  influent)]  *  1 00 


Method  T014 


target  List  Compound 

Afabrev. 

MoI.Wt 

Influent 

Effluent 

DRE 
(Note  3) 

Cone: 

(ppmv) 

Mass  Emission 
Rate 
(Ib/hr) 

Cone. 

(ppmv) 

Mass  Emission 
Rate 
(Ib/hr) 

1 .1-Dichloroethene 

DCE11 

97 

0.28 

0.000197 

0 

0.000000 

NC 

Methylene  chloride 

MTLNCL 

85 

0 

0.000000 

0.037 

0.000024 

NC 

ds-l  ,2-dichloroethene 

DCE12C 

97 

0.27 

0.000190 

0 

0.000000 

NC 

Chloroform 

TCLME 

119.4 

0.39 

0.000338 

0.4 

0.000362 

-7.18% 

Carbon  Tetrachloride 

CTCL 

153.84 

0.9 

0.001005 

1.1 

0.001283 

-27.72% 

1 .2-Dichloroethane 

DCA12 

98.96 

0 

0.000000 

0 

0.000000 

NC 

Benzene 

B2 

78 

0.27 

0.000153 

0 

0.000000 

NC 

Trichloroethene 

TCE 

131.4 

17 

0.016211 

0.32 

0.000319 

98.03% 

Tetrachloroethene 

PCE 

165.85 

0 

0.000000 

0 

0.000000 

r  NC 

Total  Target  List  VOCs 

19.11 

0.018093 

1.86 

0.001988 

!  89.01% 

Phosgene  Concentration:  JO _ (ppnn)  HCL  -  50-100  ppm,  Chlorine  Concentration  estimated  at  10  ppm 

Notes: 

1 .  At  the  effluent  the  dry  gas  flow  rate  Is  used  to  calculate  mass  emission  rates.  Most  moisture  Is  condensed  in 

the  sampling  train  and  impingers.  resulting  in  a  nearly  dry  gas  sample.  The  moisture  content  in  the  process  gas  at  the 
effluent  is  estimated  based  on  the  relative  humidity  measured  at  the  outlet  At  the  influent  a  whole  gas  sample 
is  collected  without  condensation,  therefore  no  moisture  correction  is  required. 

2.  The  DRE  for  Total  NMOC  as  methane  assumes  the  influent  molecular  weight  factor  to  be  equivalent  to  the 
effluent  molecular  weight  factor. 

3.  Total  DREs  are  not  calculated  for  the  total  target  list  VOC  because  all  contributors  to  the  total  influent  mass 
could  not  be  accurately  quantified. 


PCOI:  Photocatafytic  Oxidizer  Influent 
PCOE:  Photocatalytic  Oxidizer  Effluent  (Scrubber  influent) 
VOC:  Volatile  Organic  Compounds 
NMOC:  Non-Methane  Organic  Compounds 


DRE:  Destruction  and  Removal  Efficiency 

NC :  Not  Calculated 

NM:  Not  Measured 

NA:  Not  Applicable 

ND:  Not  Detected 


V:\PC097\RUND5T.WB2 


25^ug-97 


Environ  mcnrsl 
Services 


Volatile  Organics  by  GCMS  -  EPA  T014 


Client :  TJRS 

Greiner,  Inc. 

DRS 

Sample 

#:  AOS 

Date  Sampled:  07 

FEB 

97 

Site 

#:  IC  29 

Date  Received:  11 

FEB 

97 

Lab 

Project 

if:  124572 

Date  Analyzed:  18 

FEB 

97 

Lab 

Sample 

#:  0004-SA 

Time  Analyzed:  13: 

09 

Sample 

Vol.  (ML)  : 

Dilution  Factor;  100 

QC  Batch  (Lablotctl) :  G970218A1 

Concentration  Units :  PPBV 

SACODE:  * 

URS 

Parameter 

Parlabel 

CAS 

RL 

Result 

Qual  PARVQ 

Rev 

Di  chlorodifluorome  thane 

FC12 

75-71-8 

200 

ND 

U 

1 , 2 -Dichloro- 1 ,1,2,2- 

tetrafluoroe  thane 

DCTFA12 

76-14-2 

200 

ND 

U 

Chi  or  ome thane 

CLME 

74-87-3 

400 

ND 

u 

Vinyl  chloride 

VC 

75-01-4 

200 

OT) 

u 

Bromome  thane 

BRME 

74-83-9 

200 

ND 

u 

Chloroethane 

CLEA 

75-00-3 

400 

ND 

u 

Trichlorofluorome  thane 

FCll 

75-69-4 

200 

ND 

u 

1 , 1 - Di chi or oe thene 

DCEll 

75-35-4 

200 

280 

= 

1, 1, 2-Trichloro-l, 2 , 2- 

trifluoroethane 

FC113 

76-13-1 

200 

ND 

u 

Acetone 

♦ 

ACE 

67-64-1 

1000 

ND 

u 

Dichlorome thane 

MTLNCL 

75-09-2 

200 

ND 

u 

trans  - 1 , 2 -Dichloroethene 

DCE12T 

156-60-5 

200 

ND 

u 

1 , 1 - Di chloroethane 

DCAll 

75-34-3 

200 

ND 

u 

Vinyl  acetate 

VA 

108-05-4 

1000 

ND 

u 

cis-1, 2-Dichloroethene 

DCE12C 

156-59-2 

200 

270 

2-Butanone 

MEK 

78-93-3 

1000 

ND 

u 

Chloroform 

TdiME 

67-66-3 

200 

390 

= 

1,1, l-Tri chloroethane 

TCAlll 

71-55-6 

200 

ND 

u 

Carbon  tetrachloride 

CTCL 

56-23-5 

200 

900 

= 

1 , 2 -Dichloroethane 

DCA12 

107-06-2 

200 

ND 

u 

Benzene 

BZ 

71-43-2 

200 

270 

Tr i chi o r oe thene 

TCE 

79-01-6 

200 

17000 

=5 

1 , 2 -Dichloropropane 

DCPA12 

78-87-5 

200 

ND 

u 

trans-1, 3 -Diehl  crop  ropene 

DCP13T 

10061-02-6 

200 

ND 

u 

Toluene 

BZME 

108-88-3 

200 

ND 

u 

cis-1, 3-Dichloropropene 

DCP13C 

10061-01-5 

200 

ND 

u 

4  -Methyl  -  2  -pentanone 

MIBK 

108-10-1 

1000 

ND 

u 

1, 1, 2 -Tri  chloroethane 

TCA112 

79-00-5 

200 

ND 

u 

Tetrachloroethene 

PCE 

127-18-4 

200 

ND 

u 

1 , 2  -Dibromoe  thane 

EDB 

106-93-4 

200 

ND 

u 

Chlorobenzene 

CLBZ 

108-90-7 

200 

ND 

u 

Ethylbenzene 

EBZ 

100-41-4 

200 

ND 

u 

ra-  a  p-Xylene(s) 

XYIiMP 

1330-20-7 

200 

ND 

u 

o- Xylene 

XYLO 

95-47-6 

200 

ND 

u 

Styrene 

STY 

100-42-5 

200 

ND 

u 

1 , 1 , 2 , 2 -Tetrachloroethane 

PCA 

79-34-5 

200 

ND 

u 

Benzyl  chloride 

bzlcl 

100-44-7 

1000 

ND 

u 

1,3, 5  -Trimethylbenzene 

TMB135 

108-67-8 

200 

ND 

u 

1,2, 4 -Trimethylbenzene 

TMB124 

95-63-6 

200 

ND 

u 

1 , 3 -Dichlorobenzene 

DCBZ13 

541-73-1 

200 

ND 

u 

8 


Volatile  Organics  by  GCMS  -  EPA  T014 


£/ivi>onn7enra/ 

Scniccs 

( cont . ) 


Client : 

URS  Greiner ,  Inc . 

URS 

Sanrole  n : 

AOS 

Date  Sampled: 

07  FEB  97 

Site  #: 

IC  29 

Date  Received: 

11  FEB  97 

Lab 

Project  #: 

124572 

Date  Analyzed: 

18.  FEB  97 

Lab 

Samole  #: 

0004-SA 

Time  Analyzed: 

13:09 

Sample  Vol.  (ML) : 

Dilution  Factor: 

100 

QC  Batch  (Lablotctl)  : 

G970218A1 

Concentration  Units : 

PPBV 

S  ACODE : 

* 

Parameter  ■ 

Parlabel 

CAS 

RL 

Result 

Qual  PARVQ 

1 , 4-Dichloroben2ene 

DCBZ14 

106-46-7 

200 

ND 

TT 

1,2  “Di  chlorobenzene 

DCB212 

95-50-1 

200 

ND 

U 

TT 

1,2, 4-Trichloroben2ene 

TCB124 

120-82-1 

2000 

ND 

u 

TT 

Hexachlorobutadiene 

HCBU 

87-68-3 

400 

ND 

U 

u 

Surrogate 

Parlabel 

CAS 

Result 

Expected 

l,2-Dichloroethane“d4  • 

DCA12D4 

17060-07-0 

49 

50 

Toluene-d8 

BZMED8 

2037-26-5 

50 

50 

Br omo  f luo  r obenz  ene 

BR4FB2 

460-00-4 

43 

50 

9 


En^ironTnentaJ 

Scnices 


Volatile  Organics  by  GC!MS  -  SPA  T014 


Client:  URS  Greiner,  Inc. 

URS 

Sample 

. 

TT  . 

EOS 

Date  Sampled:  07  FEB 
Date  Received;  11  FEB 

31 

31 

Lab 

Site 

Project 

•u  . 

TT  • 

Oi  . 
tr  . 

IC  29 
124572 

Date  Analyzed:  18  FEB 

31 

*  Lab 

Sample 

u . 
tr  . 

0005-SA 

Time  Analyzed:  13:35 
Dilution  Factor :  4.2 
Concentration  Units :  PPBV 

Parameter 

Parlabel 

Sample  Vol.  (ML)  : 
QC  Batch  (Lahlotctl) : 

SACODE : 

CAS  RL 

G970218A1 

* 

Result 

Qual  PARVQ 

Dichlorodifluoromethane 

FC12 

75-71-8 

8.4 

ND 

U 

1,2-Dichloro-lr l,2r2- 
tetrafluoroethane 

DCTFA12 

76-14-2 

8.4 

ND 

U 

Chi  or  otne  thane 

CIiME 

74-87-3 

17 

ND 

U 

Vinyl  chloride 

VC 

75-01-4 

8.4 

ND 

U 

Bromomethane 

brme 

74-83-9 

8.4 

ND 

U 

Chloroethane 

CLEA 

.  75-00-3 

17 

ND 

U 

Trichlorofluoromethane 

FCll 

75-69-4 

8.4 

ND 

U 

1, i-Dichloroethene 

DCEll 

75-35-4 

8.4 

ND 

U 

1, 1, 2-Trichloro-l, 2, 2- 
trifluoroethane 

FC113 

76-13-1 

8.4 

ND 

U 

Acetone 

ACE 

67-64-1 

42 

ND 

U 

Dichlorome  thane 

MTLNCL 

75-09-2 

8.4 

37 

= 

trans  -1,2  -  Diehl  or  oethene 

DCE12T 

156-60-5 

8.4 

ND 

U 

1 , i-Dichloroethane 

DCAll 

75-34-3 

8.4 

18 

= 

Vinyl  acetate 

VA 

108-05-4 

42 

ND 

u 

cis-1, 2-Dichloroethene 

DCE12C 

156-59-2 

8.4 

ND 

u 

2  -Butanone 

MEK 

78-93-3 

42 

ND 

u 

Chloroform 

TdiME 

67-66-3 

8.4 

400 

= 

1,1, 1-Trichloroethane 

TCAlll 

71-55-6 

8.4 

ND 

u 

Carbon  tetrachloride 

CTCL 

56-23-5 

8.4 

1100 

= 

1 , 2 -Diehl oroe thane 

DCA12 

107-06-2 

8.4 

ND 

u 

Benzene 

BZ 

71-43-2 

8.4 

ND 

u 

Tr i chi or oethene 

TCE 

79-01-6 

8.4 

320 

s= 

1 , 2 -Dichloropropane 

DCPA12 

78-87-5 

8.4 

ND 

u 

trans- 1 , 3 -Dichloropropene 

DCP13T 

10061-02-6 

8.4 

ND 

u 

Toluene 

B2ME 

108-88-3 

8.4 

ND 

u 

cis -1,3 -Dichloropropene 

DCP13C 

10061-01-5 

8.4 

ND 

u 

4  -Methyl  -  2  -pentanone 

MIBK 

108-10-1 

42 

ND 

u 

1,1,2 -Trichloroethane 

TCA112 

79-00-5 

8.4 

ND 

u 

Tetrachloroethene 

PCE 

127-18-4 

8.4 

ND 

u 

1 , 2 - Dibromoe thane 

EDB 

106-93-4 

8.4 

ND 

u 

Chlorobenzene 

CLBZ 

108-90-7 

8.4 

ND 

u 

E  thylbenz  ene 

EBZ 

100-41-4 

8.4 

ND 

u 

m-  £c  p-Xylene(s) 

XYLMP 

1330-20-7 

8.4 

ND 

u 

o- Xylene 

XYLO 

95-47-6 

8.4 

ND 

u 

Styrene 

STY 

100-42-5 

8.4 

ND 

u 

1 , 1 , 2 , 2 -Tetrachloroethane 

PCA 

79-34-5 

8.4 

ND 

u 

Benzyl  chloride 

BZLCL 

100-44-7 

42 

ND 

u 

1,3, 5-Trimethylbenzene 

TMB135 

108-67-8 

8.4 

ND 

u 

1,2, 4  -Trime  thylbenz  ene 

TMB124 

95-63-6 

8.4 

ND 

u 

1 , 3 -Dichlorobenzene 

DCBZ13 

541-73-1 

8.4 

ND 

u 

DRS 

Rev 


Environmenal 

Services 


Volatile  Organics  by  GCMS  -  EPA  T014 


Client : 
Date  Sampled: 
Date  Received: 
Date  Analyzed: 
Time  Analyzed: 
Dilution  Factor: 
Concentration  Units: 


URS  Greiner, 

07  FEB  97 

11  FEB  97 

18  FEB  97 

14:02 

100 

PPBV 


Inc. 


URS  Sample  #:  QD05 
Site  IC  29 

Lab  Project  #:  124572 

Lab  Sample  #:  0006-SA 

Sample  Vol.  (ML) : 

QC  Batch  (Lablotctl) :  G970218A1 
S ACODE :  ♦ 


Parameter 

Dichlorodifluoromethane 
l,2*-Dichloro-l,l,  2,2- 
tetrafluoroethane 

Chi  orome  thane 

Vinyl  chloride 

Bromome thane 

Chi  or  oe  thane 

Tr  i  chi  or  of  luor  ome  thane 

Parlabel 

FC12 

DCTFA12 

diME 

VC 

BRME 

CLEA 

FCll 

CAS 

75- 71-8 

76- 14-2 

74- 87-3 

75- 01-4 

74- 83-9 

75- 00-3 
75-69-4 

RL 

200 

200 

400 

200 

200 

400 

200 

Result 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Qual  PARVQ 

U 

U 

u 

u 

u 

u 

u 

1 , 1-Dichloroethene 

1, 1,2-Trichloro- 1,2,2 - 

DCEll 

75-35-4 

200 

270 

trifluoroethane 

FC113 

76-13-1 

200 

ND 

u 

Acetone 

ACE 

67-64-1 

1000 

ND 

n 

Dichloromethane  • 

MTLNCL 

75-09-2 

200 

ND 

XJ 

trans  -1,2  -Dichloroethene 

DCE12T 

156-60-5 

200 

ND 

tj 

1 , 1-Dichloroethane 

DCAll ■ 

75-34-3 

200 

ND 

u 

Vinyl  acetate 

VA 

108-05-4 

1000 

ND 

XT 

cis-1, 2 -Dichloroethene 

DCE12C 

156-59-2 

200  - 

300 

2 -Butanone 

MEK 

78-93-3 

1000 

ND 

XJ 

Chloroform 

TCLME 

67-66-3 

200 

400 

1,1, 1-Trichloroethane 

TCAlll 

71-55-6 

200 

ND 

XJ 

Carbon  tetrachloride 

CTCL 

56-23-5 

200 

920 

1, 2 -Diehl oroe thane 

DCA12 

107-06-2 

200 

ND 

u 

Benzene 

BZ 

71-43-2 

200 

270 

Trichloroethene 

TCE 

79-01-6 

200 

17000 

1 , 2-Dichloropropane 

DCPA12 

78-87-5 

200 

ND 

XJ 

trans  - 1 , 3 -Dichloropropene 

DCP13T 

10061-02-6 

200 

ND 

XJ 

Toluene 

B2ME 

108-88-3 

200 

ND 

u 

cis-1 , 3  -Dichloropropene 

DCP13C 

10061-01-5 

200 

ND 

u 

4  -Methyl  -  2  -  pentanone 

MIBK 

108-10-1 

1000 

ND 

XJ 

1,1, 2  -Trichloroethane 

TCA112 

79-00-5 

200 

ND 

u 

Tetrachloroethene 

PCE 

127-18-4 

200 

ND 

XJ 

1 , 2 -Dibromoethane 

EDB 

106-93-4 

200 

ND 

XJ 

Chlorobenz ene 

CLBZ 

108-90-7 

200 

ND 

XJ 

Ethylbenzene 

EBZ 

100-41-4 

200 

ND 

u 

m-  &  p-Xylene(s) 

XYLMP 

1330-20-7 

200 

ND 

u 

o-Xylene 

XYLO 

95-47-6 

200 

ND 

u 

Styrene 

STY 

100-42-5 

200 

ND 

XJ 

1 , 1 , 2 , 2  -Tetrachloroethane 

PCA 

79-34-5 

200 

ND 

u 

Benzyl  chlori de 

BZLCL 

100-44-7 

1000 

ND 

’  XJ 

1,3,5  -Trimethylbenzene 

TMB135 

108-67-8 

200 

ND 

u 

1,2, 4  -  Trimethylbenzene 

TMB124 

95-63-6 

200 

ND 

u 

1 , 3  -Dichlorobenzene 

DCBZ13 

541-73-1 

200 

ND 

u 

Volatile  Organics  by  GC3^  -  EPA  T014 


Environ  mcntai 
Services 


Client:  URS  Greiner,  Inc. 

Date  Sampled:  07  FEB  97 
Date  Received:  ll  FEB  97 
Date  Analyzed:  18  FEB  97 
Time  Analyzed:  14:02 
Dilution  Factor:  100 
Concentration  Units :  PPBV 


URS  Sample  :  QD05 

Site  IC  29 

Lab  Project  124572 

Lab  San^le  #:  0006-SA 

Sample  Vol.  (ML) : 

QC  Batch  (Lablotctl) :  G97021BA1 
SACODE:  ♦ 


(cont 


Parameter 

Parlabel 

1,4-Dichlorobenzene 

DCBZ14 

1 , 2  -Dichlorobenzene 

DCBZ12 

1,2, 4-Trichlorobenzene 

TCB124 

Hexachlorobutadiene 

HCBU 

Surrogate 

Parlabel 

1 , 2 - Di chi oroe thane - d4 

DCA12D4 

Toluene -d8 

BZMED8 

Bromofluorobenzene 

BR4FBZ 

CAS 

RL 

Result 

Qual  PJ 

lOG-46-7 

200 

KD 

u 

95-50-1 

200 

ND 

U 

120-82-1 

2000 

ND 

u 

87-68-3 

400 

ND 

U 

CAS 

Result 

Expected 

17060-07-0 

50 

50 

2037-26-5 

50 

50 

460-00-4 

45 

50 

URS 

Rev 


PHOTOCATALYTIC  OXIDATION  TECHNICAL  DEMONSTRATION  DRF 
McAFB  SVE  System 
Site  1C  29 


Test  Start  Date:  2/5/97 
Test  Start  Time:  12:30 
Sample  Date:  2/11/97 


rjl:l8>i;<lddggiamVl»TA'feM 

Pressure 

1.1 

(in.  Hg.) 

Temperature 

64 

(deg  F) 

dP 

0.900 

(in.  W.C.) 

Row  Rate 

47 

(scfm) 

Relative  Humidity 

100 

(%  @  deg  F 

Test#:  D6 
Path#:  2 
Dilution:  0% 
Ozone:  Y 


Ambient  Temp:  50 

_(degF) 

Sample  # 

E-06 

Sample  Time 

09:14 

Pressure 

-3.9 

(in.  Hg) 

Temperature 

95 

(degF) 

dP 

0.5 

(in.  W.C.) 

Row  Rate 

54 

(sdm) 

Relative  Humidity 

35 

(%) 

Estimated  Moisture  (%) 

2 

EsL  Dry  Gas  Rate  (dscfm)  53 

INFLUENT  (PCOh  ] _ 

Sample  #:  A-06 

Sample  Time:  09:09 _ Vacuum: -1.4 _ (in.  Hg)  Temperature:  62 _ (deg  F) 


Method  EPA  18 


Compound 

Influent 

Effluent 

— 

WBSSm 

Total  NMOC  as  Methane  by  EPA  18 

NM 

47 

NM 

53 

ERR 

Calculation:  DRE  =  [1  -  (C  effiuent)*(Q  effluent)/{C  influent)*(Q  influent)]  *  100 


Method  T014 


Target  List  Compound 

Abbrev. 

MoLWt 

Influent 

Effluent 

Mass  Emission 
Rate 
(Ib/hr) 

hSSSI 

Mass  Emission 
Rate 
(Ibmr) 

DRE 
(Note  3) 

1  .l-Dichloroethene 

DCE11 

97 

0 

0.000000 

0 

0.000000 

NC 

MTLNCL 

85 

0 

0.000000 

0.036 

0.000025 

NC 

cas-l  .2-dichloroethene 

DCE12C 

97 

0.25 

0.000177 

0 

NC 

Chloroform 

TCLME 

119.4 

0.34 

0.000296 

0.28 

7.54% 

Carbon  Tetrac:hloride 

CTCL 

153.84 

0.74 

0.000829 

0.99 

0.001245 

-50.21% 

1 ,2-Dichloroethane 

DCA12 

98.96 

0 

0.000000 

0 

0.000000 

NC 

Benzene 

B2 

78 

0.23 

0,000131 

0 

0.000000 

NC 

Trichloroethene 

TCE 

131.4 

15 

0.014351 

0.2 

0.000215 

98.50% 

Tetrachloroethene 

PCE 

165.85 

0 

0.000000 

0 

0.000000 

NC 

Total  Target  List  VOCs 

16.56 

0.015782 

1.51 

0.001758 

88.86% 

Phosgene  Concentration:  1-1.2  (ppm)  HCL  -  50-100  ppm,  Cl  - 10  ppm 
Notes: 

1 .  At  the  effluent  the  dry  gas  flow  rate  is  used  to  calculate  mass  emission  rates.  Most  moisture  is  condensed  in 

the  sampling  train  and  impingers,  resulting  in  a  nearly  dry  gas  sample.  The  moisture  content  in  the  process  gas  at  the 
effluent  is  estimated  based  on  the  relative  humidity  measured  at  the  outieL  At  the  influent  a  whole  gas  sample 
is  collected  without  condensation,  therefore  no  moisture  correction  is  required. 

2.  The  DRE  for  Total  NMOC  as  methane  assumes  the  influent  molecular  weight  factor  to  be  equivalent  to  the 
effluent  molecular  weight  factor. 

3.  Total  DREs  are  not  calculated  for  the  total  target  list  VOC  because  all  contributors  to  the  total  influent  mass 
could  not  be  accurately  quantified. 


PCOI:  Photocatalytic  Oxidizer  Influent 
PCOE:  Photocatalytic  Oxidizer  Effluent  (Scrubber  Influent) 
yOC:  Volatile  Organic  Compounds 
NMOC:  Non-Methane  Organic  Compounds 


DRE:  Destruction  and  Removal  Efficiency 

NC :  Not  Calculated 

NM:  Not  Measured 

NA:  Not  Applicable 

ND:  Not  Detected 


£77  Wmnm  enra/ 
Scrriccs 


Volatile  Organics  by  GCMS  -  SPA  T014 


Client ; 

URS'  Greiner ,  Inc . 

URS  Sample . # : 

AO  6 

Date  Sampled: 

11  FSB  97 

Site 

IC  29 

Date  Received: 

13  FEB  97 

Lab  Project  #: 

124593 

Date  Analyzed: 

18  FEB  97 

Lab  Sairrole  #: 

OOOl-SA 

Time  Analyzed: 

16:16 

Sample  Vol.  (ML)  : 

Dilution  Factor: 

100 

QC  Batch  (Lablotctl) : 

G970218A1 

Concentration  Units: 

PPBV 

SACODE : 

* 

UPS 


Parameter 

Parlabel 

CAS 

RL 

Result 

Qual  PARVQ 

Dichlorodifluoromethane 

FC12 

75-71-8 

200 

ND 

U 

1 , 2 -Dichloro- 1 , 1 , 2 , 2 - 
tetrafluoroethane 

DCTFA12 

76-14-2 

200 

ND 

U 

Chi  or  ome  thane 

CLME 

74-87-3 

400 

ND 

u 

Vinyl  chloride 

VC 

75-01-4 

200 

ND* 

u 

Bromomethane 

BRME 

74-B3-9 

200 

ND 

u 

Chloroethane 

CLEA 

75-00-3 

400 

ND 

u 

Trichlorofluorome  thane 

FCll 

75-69-4 

200 

ND 

u 

1, 1-Dichloroethene 

DCEll 

75-35-4 

200 

ND 

u 

1, 1, 2-Trichloro-l,2 , 2- 
trifluoroethane 

FC113 

76-13-1 

200 

ND 

u 

Acetone 

ACE 

67-64-1 

1000 

ND 

u 

Di chi or ome thane 

MTLNCL 

75-09-2 

200 

ND 

u 

trans  -1,2  -Dichloroethene 

DCE12T 

156-60-5 

200 

ND’ 

u 

1 , 1-Dichloroethane 

DCAll 

75-34-3 

200 

ND 

u 

Vinyl  acetate 

VA 

108-05-4 

1000 

ND 

u 

cis-1, 2 -Dichloroethene 

DCE12C 

156-59-2 

200 

250 

= 

2-Butanone 

MEK 

78-93-3 

1000 

ND 

u 

Chloroform 

TCLME 

67-66-3 

200 

340 

= 

1,1, l-Tri chloroethane 

TCAlll 

71-55-6 

200 

•ND 

u 

Carbon  tetrachloride 

CTCL 

56-23-5 

200 

740 

=: 

1, 2-Dichloroethane 

DCA12 

107-06-2 

200 

ND 

u 

Benzene 

BZ 

71-43-2 

200 

230 

= 

Tr  i  chi  or  oe  thene 

TCE 

79-01-6 

200 

15000 

= 

1 , 2 -Dichloropropane 

DCPA12 

78-87-5 

200 

ND 

u 

trans -1,3 -Dichloropropene 

DCP13T 

10061-02-6 

200 

ND 

u 

Toluene 

BZME 

108-88-3 

200 

ND 

u 

cis-1, 3 -Diehl oropropene 

DCP13C 

10061-01-5 

200 

ND 

u 

4 -Methyl - 2 -pent anone 

MIBK 

108-10-1 

1000 

ND 

u 

1,1, 2 - Tr i chloroethane 

TCA112 

79-00-5 

200 

ND 

u 

Tetrachloroethene 

PCE 

127-18-4 

200 

ND 

u 

1 , 2  -Dibromoethane 

EDB 

106-93-4 

200 

ND 

u 

Chlorobenzene 

CLBZ 

108-90-7 

200 

ND 

u 

Ethylbenzene 

EBZ 

100-41-4 

200 

ND 

u 

m-  &  p-Xylene(s) 

XYLMP 

1330-20-7 

200 

ND 

u 

o-Xylene 

XYLO 

95-47-6 

200 

ND 

u 

Styrene 

STY 

100-42-5 

200 

ND 

u 

1,1,2, 2 -Tetrachloroethane 

PCA 

79-34-5 

200 

ND 

u 

Benzyl  chloride 

BZLCL 

100-44-7 

1000 

ND 

u 

1,3, 5  -Trimethylbenzene 

.  TMB135 

108-67-8 

200 

ND 

u 

1,2, 4  -  Trimethylbenzene 

TMB124 

95-63-6 

200 

ND 

u 

1 , 3  -Dichlorobenzene 

DCBZ13 

541-73-1 

200 

ND 

u 

0 


client : 
Date  Sampled: 
Date  Received: 
Date  Analyzed: 
Time  Analyzed: 
Dilution  Factor: 
Concentration  Units: 


Parameter 

1 . 4 - Diehl orobenzene 

1 . 2 - Di chlorobenzene 

1.2. 4 - Tri chi orobenzene 
Hexachl  or  obut  adiene 

Surrogate 

1 . 2 - Dichloroethane-d4 
Toluene-dB 

Br omo  f luor obenz  ene 


^uanterra 


Emironmenrsl 

Services 


Volatile  Organics  by  GCMS  -  EPA  T014 


(cont. ) 


URS  Greiner,  Inc. 
11  FEB  97 
13  FEB  97 
18  FEB  97 
16:16 
100 
PPBV 


URS  Sample  AOS 

Site  #:  IC  29 
Lab  Project  #:  124593 

Lab  Sample  #:  OOOl-SA 
Sample  Vol.  (ML)  : 

QC  Batch  (Lablotctl) :  G970218A1 
SACODE:  * 


Parlabel 

CAS 

RL 

Result 

Qual  PJ 

DCB214 

106-4S-7 

200 

ND 

u 

DCBZ12 

95-50-1 

200 

ND 

u 

TCB124 

120-82-1 

2000 

ND 

u 

HCBU 

87-68-3 

400 

ND 

u 

Parlabel 

CAS 

Result 

Expected 

DCA12D4 

17060-07-0 

49 

50 

B2MED8 

2037-26-5 

50 

50 

BR4FBZ 

460-00-4 

40 

50 

Re" 


Volatile  Organics  by  GCMS 


^uanterra 

Environmenial 

Seniccs 


EPA  T014 


Client : 

URS  Greiner,  Inc. 

URS  Sample  # : 

E06 

Date  Sampled: 

11  FEB 

97 

Site  #: 

IC  29 

Date  Received: 

13  FEB 

97 

Lab  Project 

124593 

Date  Analyzed: 

18  FEB 

97 

Lab  Sample 

0002-SA 

Time  Analyzed: 

16:43 

Sample  Vol.  (ML)  : 

Dilution  Factor: 

3.5 

QC  Batch  (Lablotctl) : 

G970218A1 

Concentration  Units : 

PPBV 

SACODE: 

★ 

Parameter 

Parlabel 

CAS 

RL 

Result 

Qual  PARVQ 

Dichlorodifluoromethane 

FC12 

75-71-8 

7.0 

ND 

U 

1, 2-Dichloro-l,  1,2,2- 
tetrafluoroethane 

DCTFA12 

76-14-2 

7.0 

ND 

U 

Chloromethane 

CLME 

74-87-3 

14 

ND 

U 

Vinyl  chloride 

VC 

75-01-4 

7.0 

ND 

U 

Bromomethane 

BRME 

74-83-9 

7.0 

ND 

U 

Chloroethane 

CLEA 

75-00-3 

14 

ND 

U 

Trichlorofluorome  thane 

FCll 

75-69-4 

7.0 

ND 

U 

1 ,  i-Dichloroethene 

DCEll 

75-35-4 

7.0 

ND 

U 

1, 1,2-Trichloro-l, 2, 2- 
trifluoroethane 

FC113 

76-13-1 

7.0 

ND 

U 

Acetone 

ACE 

67-64-1 

35 

39 

Dichlorome thane 

MTLNCL 

75-09-2 

7.0 

36 

= 

trans-1, 2-Dichloroethene 

DCE12T 

156-60-5 

7.0 

ND 

U 

1, l-Dichloroethane 

DCAll 

75-34-3 

7.0 

ND 

u 

Vinyl  acetate 

VA 

lOB-05-4 

35 

ND 

u 

cis  -1,2  -Dichloroe  thene 

DCE12C 

156-59-2 

7.0 

ND 

u 

2-Butanone 

MEK 

78-93-3 

35 

ND 

u 

Chloroform 

TCLME 

67-66-3 

7.0 

280 

= 

1,1, l-Tri chloroethane 

TCAlll 

71-55-6 

7.0 

ND 

u 

Carbon  tetrachloride 

CTCL 

56-23-5 

7.0 

990 

1 , 2 -Dichloroethane 

DCA12 

107-06-2 

7.0 

ND 

u 

Benzene 

BZ 

71-43-2 

7.0 

ND 

u 

Tr i chi or oe thene 

TCE 

79-01-6 

7.0 

200 

= 

1 , 2-Dichloropropane 

DCPA12 

78-87-5 

7.0 

ND 

u 

trans -1,3 - Diehl or opr opene 

DCP13T 

10061-02-6 

7.0 

ND 

u 

Toluene 

BZME 

108-BB-3 

7.0 

ND 

u 

cis  -1,3  -Dichloropropene 

DCP13C 

10061-01-5 

7.0 

ND 

u 

4  -Methyl  -  2  -pentanone 

MIBK 

108-10-1 

35 

ND 

u 

1,1,2 -Tri chloroethane 

TCA112 

79-00-5 

7.0 

ND 

u 

Tetrachloroethene 

PCE 

127-18-4 

7.0 

ND 

u 

1 , 2  -Dibromoethane 

EDB 

106-93-4 

7.0 

ND 

u 

Chlorobenzene 

CLBZ 

108-90-7 

7.0 

ND 

u 

Ethylbenzene 

EBZ 

100-41-4 

7.0 

ND 

u 

m-  &  p-Xylene(s) 

XYLMP 

•  1330-20-7 

7.0 

ND 

u 

o-Xylene 

XYLO 

95-47-6 

7.0 

ND 

u- 

Styrene 

STY 

100-42-5 

7.0 

ND 

u 

1 , 1 , 2 , 2 -Tetrachl or oe thane 

PCA 

79-34-5 

7.0 

ND 

u 

Benzyl  chloride 

BZLCL 

100-44-7 

35 

ND 

u 

1,3, 5-Trimethylbenzene 

TMB135 

108-67-8 

7.0 

ND 

u 

1,2, 4-Trimethy31)enzene 

TMB124 

95-63-6 

7.0 

ND 

u 

1 , 3 -Dichlorobenzene 

DCBZ13 

541-73-1 

7.0 

ND 

u 

U3^ 

Rev 


Volatile  Organics  by  GCMS 


EPA  T014 


^^uanterra 

Bn\ironmenr2l 

Services 

(cont. ) 


Client:  URS  Greiner, 

Date  Sampled:  11  FEB  97 
Date  Received:  13  FEB  97 
Date  Analyzed:  18  FEB  97 
Time  Analyzed:  16:43 
Dilution  Factor :  3.5' 
Concentration  Units :  PPBV 


Inc.  URS  Sample  EOS 

•Site  #:  IC  29 
Lab  Project  #:  124593 

Lab  Sample  #:  0002-SA 

Sample  Vol.  (ML) : 

QC  Batch  (Lablotctl) :  G970218A1 
SACODE:  ♦ 


Parameter 

1 . 4 - Di  chlorobenzene 
1  r  2  -Dichlorobenzene 

1 . 2 . 4 - Tri chlorobenzene 
Hexa  chi  or  obut  adi  ene 


Parlabel  CAS  RL  Result 

DCBZ14  106-46-7  7.0  ND 
DCB212  95-50-1  7.0  KD 
TCB124  120-82-1  70  ND 
HCBU  87-68-3  14  ND 


Surrogate 


Parlabel  CAS 


Result  Expected 


l,2-Dichloroethane-d4  DCA12D4  17060-07-0  49 
Toluene-d8  B2MED8  2037-26-5  50 
Bromofluorobenzene  BR4FBZ  460-00-4  48 


50 

50 

50 


n 

O 


PHOTOCATALyrC  OXIDATION  TECHNICAL  DEMONSTRATION  DR£ 
McAFB  SVE  System 
SitB  1C  29 


Test#:  D1 


Test  Start  Date:  1/29/97  Path#:J _ 

Test  Start  Time:  07:45  Dflution:  0% 

Sample  Date:  1/29/97  Ozone:  JT _ 

Ambient  Temp:  _ (deg  F) 


lAIR  STRIPPER  FLOW  DATA 

EFFLUENT  DATA  (PCOE^  (Note  1  > 

Sample# 

E-01 

-  . . . 

- -  . 

- •  “■ 

— 

Sample  Time 

12:37 

...  — 

Pressure 

-1.6 

(in.  Hg.) 

Pressure 

3.6 

(in.  Hg) 

Temperature 

63 

(degF) 

Temperature 

92 

(degF) 

dP 

0.900 

(in.W.C.) 

dP 

0.5 

(in.  W.C.) 

Flow  Rate 

49 

(scfm) 

Flow  Rate 

50 

(scfin) 

Relative  Humiditv 

100 

(%  @  deq  F 

Relative  Humidity 

(%) 

Estimated  Moisture  (%) 

0 

EsL  Dry  Gas  Rate  fdscfm) 

50 

1  INFLUENT  (PCOI)  H 

Sample  #:  A-01 

Samole  Time:  12:32 

Vacuum:  -1 .6 

fin.  Hq) 

Temoerature:  63 

fdeq  F) 

Method  EPA 18 


Compound 

I  Influent  I 

I  Effluent  I 

DRE 
(Note  2) 

C  Cone. 
(DOmv) 

Q  Flow  Rate 
(scftn) 

C  Cone, 
(ppmv) 

Q  Flow  Rate 
(dscfm) 

Total  NMOC  as  Methane  bv  EPA  18 

0 

49 

0 

50 

NC 

Calculation:  DRE  =  [1  -  (C  effluent)*(Q  effluent)/(C  irrfluent)*(Q  influent)]  *  1 00 


Method  8021 


Target  List  Compound 

Abbrev. 

MoLWt 

influent 

Effluent 

- 

Cone. 

Mass  Emission 
.  Rate 

Cone. 

Mass  Emission 
Rate 

DRE 

(ppmv) 

(Ib/hr) 

(ppmv) 

(IWhr) 

(Notes) 

1,1-Dichloroethene 

OCE11 

97 

0.17 

0.000125 

0 

0.000000 

NC 

Methvlene  chlonde 

MTLNCL 

85 

0 

0.000000 

0.022 

0.000015 

NC 

ds-l  .2-dichloro6thene 

DCE12C 

97 

0.26 

0.000191 

0 

0.000000 

NC 

Chloroform 

TCLME 

119.4 

0.64 

0.000580 

0.19 

0.000178 

6938% 

Carbon  tetrachloride 

CTCL 

153.84 

0.9i1 

0.0010^ 

0.72 

0.000870 

18.12% 

1 .2-Dichloroethane 

DCA12 

98.96 

0 

0 000000 1 

0.024 

0.000019 

NC 

Benzene 

BZ 

78 

0.36 

0.0002131 

0 

0.000000 

NC 

Trichloroethene 

TCE 

131.4 

14; 

0.013958 

0.28 

0.000269 

97.93% 

Tetrachloroemene 

IPCE 

165.85 

0 

0.000000 

1  0.0045 

0.000006 

NC 

Total  Target  List  VOCs 

1634 

0.016130 

1.24 

0.001376 

91.47% 

Phosgene  Concentration:  NC  (PP^)  HCL  and  Chlorine  Concentration:  ND 

Notes: 

1.  At  the  effluent  the  dry  gas  flow  rate  is  used  to  calculate  mass  emission  rates.  Most  moistum  is  condensed  in 

the  samptmg  train  and  impingers,  resulting  in  a  nearly  dry  gas  sample.  The  moisture  content  in  the  process  gas  at  the 
effluent  is  estimated  based  on  the  relative  humidity  measured  at  the  outlet  At  the  influent  a  whole  gas  sample 
IS  collected  without  condensation,  therefore  no  moistura  correction  is  required. 

2.  The  DRE  for  Total  NMOC  as  methane  assumes  the  influent  molecular  weight  fector  to  be  equivalent  to  the 
effluent  molecular  weight  factor. 

3.  Total  DREs  are  not  calculated  for  the  total  target  list  VOC  because  all  contributors  to  the  total  influent  mass 
could  not  be  accurately  quantified. 

PCOI:  Photocatalytic  Oxidizer  Influent  ORE:  Destruction  and  Removal  Efficiency 

PCOE;  Photocatalytic  Oxidizer  Effluent  (Scrubber  influent)  NC :  Not  Calculated 

V/OC:  Volatile  Organic  Compounds  NM:  Not  Measured 

NMOC:  Non-Methane  Organic  Compounds  NA:  Not  Applicable 

ND:  Not  Detected 


C:\MCAFB\PC097\RUND1  .WB2 


3CKIan-97 


iiaiFF 

Laboratory  Report 

SPA  Mathada  8622 


P*»faet#:  62400 

Qirgfc  PRS  CoBifaanll,  Tnr 
Chala-BfCintoily#:  3299 

Sm^  1>^  AR/TEDLAR 
OateSaapled;  29>Jn>97 
DetcScecived: 

Oa«r  ABafrcHl:  2Wbb-97 
IfattABiijacd:  1S41 
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PHQTQCATALYTTC  0XIDAT70N  TECHNICAL  DEMONSTRATION  DRE 
McAFB  SVE  System 
She  iC2d 


Test  Start  Date:  2/5/97 
Test  Start  Time:  13:30 
Sampte  Date:  2/a97 


lAIR  STRIPPER  FLOW  DATA 

Pressure 

0.8 

fm-Hg.) 

Temperature 

76 

(degF) 

dP 

0.900 

(in.  W.C.) 

Flow  Rate 

46 

(scAn) 

Relative  Humidity 

100 

(%@degF 

Test#:  D3 
Path#:  2 
DDution:  0% 
Ozone:  Y 


Ambient  Temp:  62 

_(degF) 

I  EFFLUENT  DATA  fPCOE^  fNote  1 ) 

Sample  # 

E-03 

Sample  Time 

1454 

-  •  - 

Pressure 

4 

(in.Hg) 

Temperature 

103 

(degF) 

dP 

0.5 

fm.  W.C.) 

Flow  Rats 

50 

(sdrn) 

Relative  Humidity 

36 

(%) 

Estimated  Moisture  (%) 

2 

lEst  Dry  Gas  Rate  (dsetin)  49 

I  INFLUENT  f  peon  \ _ 

Sample  #:A^ 

Sample  Time:  14:12 _ Vacuum:  1.4 _ (in.  Hg)  Temperature:  73 _ (deg  F) 


Method  EPA 18 


Compourid 

Influent 

Effluent 

ORE 
(Note  2) 

C  Cona 
(ppmv) 

Q  Flow  Rate 
(seftn) 

C  Cone. 
(oDmv) 

Q  Row  Rate 
(dsdm) 

Total  NMOC  as  Methane  by  EPA  18 

NM 

46 

NM 

49 

ERR 

Caicuiation:  DRE  -  [1  *  (C  effiuent)*(Q  efRuent)/(C  infiuent)*(Q  influertt)}  *  1 00 


Method  8021 


Target  List  Compound 

Abbrev. 

MoLWt 

I  Influent 

1  Effluent 

DRE 
(Note  3) 

Cona 

(ppmv) 

Mass  Emission 
Rate 
(Ifa/hr) 

Cone 

(Dpmv) 

Mass  Emission 
Rate 
(Ihftir) 

1  .l-Oichtoroethene 

DCE11 

97 

0 

0.000000 

0 

0.000000 

NC 

Methylene  chloride 

MTLNCL 

85 

0 

0.000000 

0.027 

0.000017 

NC 

ds-l  .2-dichloroethene 

DCE12C 

97 

059 

0.000203 

0.0045 

0.000003 

r  98.38% 

Chloroform 

TCLME 

119.4 

0.77 

0.000665 

0.36 

0.000325 

51.16% 

Carbon  Tetrachlohde 

CTCL 

153.841 

0.96 

0.001068 

0.7 

0.000814 

23.83% 

1 .2-Dichloro6thane 

DCA12 

98.96 

0 

0.000000 

0.031 

0.000023 

NC 

Benzene 

BZ 

78 

0.35 

0.000197 

0 

0.000000 

NC 

Trichlofoethene 

ITCE 

131.4 

15 

0.014255 

1  0.32 

r  0.000318 

97.77% 

Tetrachloroethene 

PCE 

165.85 

0 

0;000000 

0.0094 

0.000012 

NC 

Total  Target  List  VOCs 

17.37 

0.016389 

1-45 

0.001512 

90.78% 

Phosgene  Concentration:  NM  (ppm)  HCL- NO,  Chlorine  Concentration  estimated  at  10  PPM 


Notes: 

1.  At  the  effluent  the  dry  gas  flow  rate  is  used  to  calculate  mass  emission  rates.  Most  moisture  is  condensed  in 

the  sampling  train  and  impingers,  resulting  in  a  nearty  dry  gas  sample.  The  moisture  content  in  the  process  gas  at  the 
effluent  is  estimated  based  on  the  relative  humidity  measured  at  the  outlet  At  the  influent  a  whole  gas  sample 
is  collected  without  condensation,  therefore  no  moisture  correction  is  required. 

2.  The  DRE  for  Total  NMOC  as  methane  assumes  the  influent  molecularweight  factor  to  be  equivalent  to  the 
effluent  molecular  weight  factor. 

3.  Total  DREs  are  not  calculated  for  the  total  target  list  VOC  because  ail  contributors  to  the  total  influent  mass 
could  not  be  accurately  quantified. 

PCOI:  Photocatalytie  Oxidizer  Influent 
PCOE  Photocatalytie  Oxidizer  Effluent  (Scrubber  Influent) 

VOC:  Volatile  Organic  Compounds 
NMOC:  Non-Methane  Organic  Compounds 


DRE:  Destruction  and  Removal  Effldency 

NC :  Not  Calculated 

NM:  Not  Measured 

NA:  Not  Applicable 

ND:  Not  Detected 
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PHOTOCATALYnC  OXIDATION  TECHNICAL  DEMQNSTPA'PQN  PR£ 
McAFB  SVE  System 
Site  iC29 


Test  Start  Date;  2/5/97 
Test  Start  Time:  12:30 
Sampte  Date:  2/6/97 


Test#:  D4 

Path#:  2 _ 

Oflution:  0% _ 

Ozone:  _Y _ 

Ambient  Temp:  _60 _ (deg  F) 


FFFI  1 IPNT  DATA  /PCOEl  (Note  1) 

Sample# 

-  ErlW 

_ _  _ 

Sample  Time 

14:12 

Pressure 

3.9 

(in.  Hg) 

Temperature 

92 

(deg.F) 

dP 

0.45 

(in.  W.C.) 

Flow  Rate 

50 

(scfm) 

Relative  Humidity  . 

38 

(%) 

Estimated  Moisture  (%) 

2 

lEst  Dry  Gais  Rate  (dscfm)  50 

AIR  RTRIPPFR  FLOW  DATA 

Pressure 

1 

On.  Hg.) 

Temperature 

68 

(degF) 

dP 

0.800 

(in.  W.C.) 

Flow  Rate 

47 

(scfm) 

Relative  Humiditv 

100 

(%  @  deg  F 

[  1  wpi  I  iFNT  rpcon  1 .  _ _ _ _ _ - _ — - - 

Sample  #:  A-04 

Samole  Time:  14:06 

Vacuum:  1.4 

fin.  Ha)  Temoerature;  68 

(deg  R 

MathodEPAIS  _ _ _ _ 

Compound 

Influent  1 

Effluent 

DRE 
(Note  2) 

C  Cone, 
(ppmv) 

Q  Flow  Rate 
(scfm) 

C  Cone, 
(ppmv) 

Q  Row  Rate 
(dscfm) 

Total  NMOC  as  Methane  bv  EPA 1 8 

NM 

47 

NM 

50 

ERR 

Calculation:  DRE  =  [1  -  (C  effluent)*(Q  effluent)/(C  influent)’(Q  in* 

Method  8021  _  - 

uent)]*100 

Target  List  Compound 

Abbrev. 

MoLWt 

Influent 

Effluent 

DRE 
(Note  3) 

Gone. 

(ppmv) 

Mass  Emission 
Rate 
(Ihflir) 

Cona 

(ppmv) 

Mass  Emission 
Rate 
(Ib/hr) 

1  1-Dichloroethene 

DCE11 

97 

0.15 

0.0001061 

0 

o.ooooool 

NC 

Methylene  chloride 

MTLNCL 

85 

0 

0.000000 

0.024 

0.0000161 

NC . 

nv**  2-dichloroethene 

DCE12C 

97 

OiTl 

0.000191 

0.0039 

0.000003 

98.47% 

Chloroform 

TCLME 

119.4 

0.66 

0.000573 

0.27 

0.000249 

56.66% 

Carbon  Tetrachloride 

CTCL 

153.84 

1 

0.001119 

0.72 

0.000854 

23.71% 

1 .2-Dichloroethane 

DCA12 

96.96 

0.065 

0.000047 

0.024 

0.000018 

60.68% 

Benzene 

BZ 

78 

0.29 

0.000165 

6 

0.000000 

NC 

Trichloroethene 

TCE 

131.4 

15 

0.014343 

0.33 

0.000334 

97.67% 

Tetrachloroethene 

PCE 

165.85 

0.047 

0.000057 

0.0056 

0.000007 

87.38% 

Total  Target  List  VOCs 

17.48 

0.016601 

1.38 

0.001481 

91.08% 

Phosgene  Concentration:  5 _ (ppm)  HCL  -  50-100  PPM.  Chlorine  Cdncentiation  estimated  at  10  PPM 


Notes* 

1.  At  the  effluent  the  dry  gas  flow  rate  is  used  to  calculate  mass  emission  rates.  Most  moisture  s  condensed  in 

the  sampling  train  and  impingefs.  resulting  in  a  nearly  dry  gas  sample.  The  morstute  content  mure  process  at  tne 

effluent  is  estimated  based  on  the  relative  humidity  measured  at  the  oullst.  At  the  influent  a  whole  gas  sample 

is  collected  without  condensation,  therefore  no  moisture  correction  is  tetpiired. 

2.  The  DRE  for  Total  NMOC  as  methane  assumes  the  influent  molecular  weight  factor  to  be  equivalent  to  the 

effluent  molecular  weight  factor.  ^ 

3.  Total  DREs  are  not  calculated  for  the  total  target  fist  VOC  because  all  contributors  to  the  total  mffuent  mass 

could  not  be  accurately  quantified. 


PCOI:  Photocatalytic  Oxidizer  Influent 
PCOE:  Photocatalytic  Oxidizer  Effluent  (Scrubber  Influent) 
VOC:  Volatile  Organic  Compounds 
NMOC:  Non-Methane  Organic  Compounds 


DRE:  Destruction  and  Removal  Efficiency 

NC:  Not  Calculated 

NM:  Not  Measured 

NA:  Not  Applicable 

ND:  Not  Detected 
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PHOTOCATAi  YTic  oxipATiON  TECHNICAL  PFiMPNSTRATIQN  PB£ 
McAFB  SVE  System 
Site  1C  29 


Test  Start  Date;  2JSI97 
Test  Start  Tune:  12:30 
Sampie  Date:  2/7/97 


Test#:  D5 
Path#:  2 
Dilution:  0% 
Ozone:  Y 


l^ip  .^TRIPPhH  RQWD/OdA 


Pressure 
Temperature 
dP 

Flow  Rate 
Relative  Humidity 


1 

(in.  Hg.) 

70 

(degF) 

0.850 

(in.W.C.) 

47 

(scfm) 

100 

(%  @  deo  F 

Ambient  Temp:  _ (d®9  ^ 

EFFLUENT  PATA  (PCU^ 

■  Sample# 

Sample  Time 
Pressure 
Temperature 
dP 

Flow  Rate 
Relative  Humidity 
Estimated  Moisture  (%)  2 

Est  Dry  Gas  Rate  (dscfm)  49 


E-05 

_ 

11:33 

4 

(in.  Hg) 

101 

(degF) 

0.5 

(in.W.C.) 

50 

(scfm) 

35 

{%) 

IMF!  DENT  (PCdir  1 - - 

Sample  #:A-05 

t-  r.rT,r.4r.  i  i -OR  Vacuum!  1.4 

(in.  Hg) 

Temoerature: 

55 

(dec  R 

Method  EPA 18 _ _ _ — a 

Compound 

Intiuc 
C  Cone. 
(Domv) 

snt 

Q  Flow  Rate 
(scfm) 

C  Cone. 
(PPnw)  _ 

Q  Flow  Rate 
(dsefm) 

DRE 
(Note  2) 

Total  NMOC  as  Methane  by  S»A  18  - - 

NM 

47 

NM 

49 

ERR 

Calculation: 


DRE  =  [1  -  (C  effluent)*{Q  effluent)/(C  influent)*(Q  influent)]  *  100 


[ratal  Tarot  List  VOCs 
Ptxssgene  Concentration:  ^0 


(PP»«) 


HCL  -  50-100  ppm.  Chlorine  Concentration  estimated  at  10  ppm 


is  collected  without  condensation,  thetefore  no  factor  to  be  equivalent  to  the 

2.  The  DRE  for  Total  NMOC  as  methane  assumes  the  mfloent  molecular  weigm  lanor  w 

for  the  total  target  list  VOC  because  a«  cont^^ 

not  be  accurately  quantified. 

DRE;  Destruction  and  Removal  Efficiency 

PCOI;PhotocatalyticOMdizer.lnfluent  NC ;  Not  Calculated 

PCOE;  Photocatalytic  Oxidizer  Effluent  (Scrubber  Influent)  Measured 

VOC:  Volatite  Organic  Compounds  NA:  Not  Applicable 

NMOC:  Non-Metharre  Organic  Compounds  Detected 
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PHQTQCATALYTIC  OXIDATION  TECHNICAL  DEMONSTRATION  DRE 
McAFB  SVE  System 

Stte  1C  29 


Test  Start  Date:  2/5/97 
Test  Start  Time:  12:30 
Sample  Date:  2/11/97 


Pressure 

1.1 

fntHg.) 

Temperature 

64 

(«JegF) 

dP 

0.900 

On.  W.C.) 

Flow  Rate 

47 

(scftn) 

Relative  Humidity 

100 

{%@deqF 

Test#:  PS 
Path#:  2 
DDution:  0% 
Ozone:  Y 


Ambient  Temp:  50 

_(degF) 

Sample# 

E-0& 

Sample  Time 

09:14 

Pressure 

-3.9 

On.  Hg) 

Twnperature 

95 

(degF) 

dP 

0.5 

On.  W.C.) 

Flow  Rate 

54 

(sdm) 

Relative  Humidity 

35 

(%) 

Estimated  Moisture  (%) 

2 

lEsL  Dry  Gas  Rate  (dsdm)  53 

Sample  #:A-06 

Sample  Time:  09:09 

Vacuum: -1.4 

On.  Hg) 

Temperature:  62 

{deq  R 

Method  EPA  18 


Compound 

influent 

HHHMOSSSflHHHi 

DRE 
(Note  2) 

C  Cone. 

(pOfTTV) 

Q  Flow  Rate 
(scfm) 

C  Cona 
(ppmv) 

Q  Row  Rate 
(dsdm) 

Total  NMOC  as  Methar^e  by  EPA  18 

NM 

.  47 

NM 

53 

ERR 

Calculation:  DRE  =  [1  -  (C  efliuent)*{Q  effluerrt)/{C  jnfluent)*{Q  influent)]  *  1 00 


Method  8021 


Target  List  Compound 

• 

Abbrev. 

MoLWt 

influent 

1  Effluent 

1 

1 ,1  -Dichloroethene 

DCE11 

97 

0.14 

0.000099 

0 

0.000000 

NC 

Methylene  chloride 

MTLNCL 

85 

0 

0.000000 

0.025 

0,000017 

NC 

cis-1 .2-dichioroethene 

DCE12C 

97 

0.27 

0.000191 

0 

0.000000 

NC 

Chloroform 

TCLME 

119.4 

0.58 

0.000504 

0.25 

0.000244 

51.61% 

C:ait>on  Tetrachloride 

CTCL 

153.84 

1 

0.001120 

0.69 

0.000868 

22^% 

1 .2-Dlchloroethane 

DCA12 

98.96 

0.064 

0.000046 

0.027 

0.000022 

52.63% 

Benzene 

BZ 

78 

0.27 

0.000153 

0 

0.000000 

NC 

Trichtoroethene 

TCE 

131.4 

15 

0.014351 

0.21 

0.000226 

98.43% 

n  '  r  111"^  1  ■— 

IPCE 

165.85 

0.045 

i  0.000054 

0.0055 

0.000007 

86.28% 

Total  Target  List  VOCs 

17.37 

0.016518 

1.21 

0.001384 

Phosgene  Concentration:  1»1^  (ppm)  HCL  -  50-100  ppm.  Cl  - 10  ppm 


Notes: 

1.  At  the  efliuent  the  dry  gas  flow  rate  is  used  to  calculate  mass  emission  rates.  Most  moisture  is  condensed  in 
the  sampling  train  and  impingers.  resuiting  in  a  nearly  dry  gas  sample.  The  moisture  content  in  the  process  gas  at  the 
effluent  is  estimated  based  on  the  relative  humidity  measured  at  the  outlet  At  the  influent  a  whole  gas  sample 
is  collected  without  condensation,  therefore  no  moisture  correction  is  required. 

Z  The  ORE  for  Total  NMOC  as  methane  assumes  the  influent  molecular  weight  fector  to  be  equivalent  to  the 
effluent  molecular  weight  factor. 

3.  Total  DREs  are  not  calculated  for  the  total  target  list  VOC  because  all  contributors  to  the  total  infiuent  mass 
could  not  be  accurately  quantifled. 

PCOI:  Photocatafytic  Oxidizer  Influent  DRE:  Destruction  and  Removal  Efficiency 

PCOE  Photocatalytic  Oxidizer  Effluent  (Scrubber  Influent)  NC :  Not  Calculated 

VpC:  Volatile  Organic  Compounds  NM:  Not  Measured 

NMOC:  Non-Methane  Organic  Compounds  NA:  Not  Applicable 

ND:  Not  Detected 
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February  13,  1997 

L>oug  Garside 
Metrics  Photocatalytic  Eng 
General  Headquarters 
22  Pegler  Street 
London,  ONN5Z2B5 


OfMgw  Canada  LUL  TaU  (9(S)  8M-8988 
7565  Oanbfo  Cras.  Fax:  (905)  821-2SK 

ONT. 

LSN6P9 


Dear  Doug : 

CMonne  and  Hydrochloric  Acid  Measurements  in  High  Humidities 
In^^to  our  phone  convereation  today,  we  would  like  to  confirm  the  foUowng 

youdesorib^  to  me.  you  measured  with  our  detector  tubes  Chlorine  0  3/b 
^r^on^  so/a  and  Phosgene  0.2S*  in  high  temp^riS^' Wrh, 
conditions.  The  actual  temperature  was  at  85  to  110  “F  f  30  to  43  "Ci  and  fho  h 
at  approximately  30  to  35  mg  H20/L  ^  humidity 

^dltionally  the  ga^  of  note  at  these  temperatures  and  humidities  will  be  trapped  in 
^^prelayer  of  our  detector  tubes.  This  may  result  in  a  higher  or  lower  readlng^S^e 

^  ^  not  recommend  the  “dry*  chemist  method  which  is 
used  in  tubes.  Try  to  detect  with  a  wet  chemist  method  (washing  bottle). 

Please  feel  free  to  contact  us  should  you  have  any  additional  questions. 

Yours  sincerely, 


08/15/97  10:07  FAI  519  660  8525 
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Vacinnn  Pbotocatafydc  Ondation  of 
Trichloroetfayfene 

RAO  ANNAPRAGaDA,  ROBERT  LEET. 
RAJNISH  CHANGRANI,  ANP 
GREGORY  B.  RAUPP* 

I)epai7Jrne3it  of  Bio  ic  Mamials  Engineair^ 

AfisonaState  t/nwerO^,  Tanpe,  Arisma 


The  combinstEon  of  physical  removil  methods  such  as 
soil  vapor  vacuum  extraction  or  vacuum  arrstripping  with  gas-^ 
solid  heterogeneous  photocataiyu'c  oxidation  of  the  off¬ 
gases  produced  may  be  an  effective  remediatmn  technology 
for  a  vanety  of  soil  and  water  contaminatxon  probiams. 
particularly  those  mvoiving  chloonated  athyienes.  To  test 
the  hypothesis  that  reduced  pressure  operation  of  the 
photDcataiytic  unit  could  enhance  reactor  performance*  a 
bench-scate  annular  phoiocataiytxc  reactor  operating  in 
the  vacuum  range  was  daagne^  buihr  and  evaluated.  The 
reactor  inner  wall  was  coated  with  sof-gd-derived  titania 
to  provide  a  uniform,  adherent  photocatalyticaOy  active 
thin  film.  Photocatai^  oxidation  of  tnchioroeihylena  (TC£) 
in  humid  alrstreams  was  employed  as  a  model  chemistry. 
Reduction. of  the  operating  pressure  at  tixed  food 
conditiorts  and  molar  feed  rata  srgnificantiy  enhanced  PCD 
parformance  as  maasured  bythe  ohsenradTCE  conversion. 
Higher  conversions  were  obtained  in  spits  of  a  reduction 
in  The  residence  time  accompanying  the  lower  pressure 
operatioTL  ThagreatesrenhancementsintheTISdestruction 
c^ency  occurrad  far  low  TCE  feed  concentrations  and 
high  water  vapor  levels.  The  performance  enhancement 
appears  ID  be  rmked  to  reduction  m  the  absolute  water 
vapor  concentration  md  competition  between  TCE  and  water 
vapor  for  adsorption  stw  on  the  catalyst 


pt^fttm-wtalyTTrfrrirfaT^^n  CPCO)  ha* 

chloiinated  organics  C2*3)  as  weil  as  other  volatile  organic 
compounds  (VOCsl  (4— d)  in  humid  aksttrains.  Acandidaxe 
application  £or  this  tedmology  is  incoipotation  of  a  PCO 
reactor  dovmstreanx  of  an  air  striper  at  a  groundwater 
renxcdiaxion  ptur^^'and-ixeai  site  to  con^iictriy’ 
organics  in  the  air  sir^per  o£f*gases  vk-  Unfismxnarely; 
several  Perots  make  the  air  Mtippet  application  less  then 
ideal  HxsLajrsmppeBgesieraQycmpkiyiargealrwatcrfiow 
xanos.  ioarfwig  xo  a  relatively  high  adr  flow  to  treat  for  the 
volume  of  water  xemediated.  Secood.  a  high  level  of  water 
vapor  in  the  air  tigrtifirantiy  inhibits  the  pbotocataiyiic 
nxiriatinn  rate  for  several  dasses  of  VOCs  (1*  Z  41  6;  Q. 
inrhidins  the  chlnrineied  exfaylenes.  This  zsxe  inhibixion 
forces  the  drrign  of  latgei^  and  hence  mote  uistiy*  PCO 
lemctots  to  achieve  the  desired  VOC  destniction  and  removal 
effioCTcy  (DRB. 

In  air  snipping  of  VOC-cooiazoinated  water  streams* 
reduction  of  (he  stxipper  operating  pxessure  bdow  atmo- 
spheric  can  signtflcaotly  zeduce  the  aiewaxer  ratio  while 

*  Cotng|Mmdingauihnr  tttephone  (gatS6S-28ZB:  hoe  (6Q21965> 
0037;  e-mail:  rauppgapi  eric. 


achieving  the  same  VOC  removal  achieved  in  atmospheric 
pressure  operaiian  (lOl,  This  new  technology,  known  as 
vacuxim  air^iripprog  oRezs  a  significant  advantage  for  PCO, 
oranyairafaaremenrTerfmiqiiefQrthatTTTaTTfr, 
volume  ofairneeds  to  be  treated.  We  are  therefore  inteicsted 
in  csploriz^  the  technical  vxabQliy  of  taoczxum  photzxaialytic 
ootidaiion  for  ditecx  integration  with  vacuum  air  stripping. 

Vaozum  PCO  could  also  be  ezztployed  in  assodation  with  son 

vcipiif  vaenum  eitiafTiDn  in  which  the  contaminancs  in  the 
soil  are  volatilized  by  means  of  Convective  forces 
by  an  applied  vacuum  (IJ).  One  can  imaging  a.  mrmViy  gf 
other  applications  in  wdneh  vacuum  capahgi>  would  be 
advantageous*  For  example*  consider  a  VOC  amizol  system 

mcorpQniTmgpfaysical  adsorprinn  lyricanH  dnwnyrrpapPCT) 
The  adsorption  beds  (e^,  activated  carbon)  cxptnrc  VOCs 
during  c3^c£cal  or  mtenztixtent  operation  of  a  chenxical  proems 

emitting  VOCs.  During  Thermal  rggenegarioB  a 

vaenum  Is  a^iplied  and  the  off-gases  are  neated  in  the  PCO 

unit  Thiou^  q^dlical  opetatxan/tegenerzxion  oTsevcal 
adsozption  beds  *)oad-levding*  is  adtieved.  allowing  design 
otfaPCO  unirforznodemeiD  low  VOC  levels  zatber  than  the 
occasional  hi^  VOC  levels  munw>^}  by  the  iniHiff 

A  bench-scale  Teggnrwa^  tr^rrd  in 

onrlahorainryto  invpsxigaie  the  efifaaii«ipcfcnFv»rytrwvi  pfT). 
iChwassHfciedastfaeiestcQPian>mgnr'hp»r!afneftit^M^-rtp^ 
aBd$ofliyiIhiranTofgrcaicgwroiimemdmry>T7i3mWv>^r^*,, 
it  has  been  studied  exzenszvely  in  gas-phase  |du)tocaxalytic 
rcaci^prcviouslyC2--3,5.1^J4).  In  addition,  iris  known 
that  TCE  coxxvcns  fsidy  rapidly,  thus  providtog  a  rigorous 
test  of  operation  at  xeduced  pressures. 

Eqimmeatai  SeetiM 

Coeveniap  Apparatna  nd  Data  CoCrftion  Ptnceduiex. 
Dflute  TGE  in  water  is  ootidixed  according  to  the  foOawing 

ax = CHa + |o; + HjO  ~  2CO2 + 3Ha 

In  air,  die  leacrion  requires  sunsdianeous  gf 

TCE*  oxygen,  ai^  water  v^por.  Uods  dzy  conditions, 
alt^rmtive'  stoi  dhiomeirips  contitd*  producing  incom- 
plete  OxidatiaQ.  ptoducts  as  rft1f»wri»  and 

phosgene  (IP).  Bcnnan  and  Dong  (103  Imve  shown  that 
operation  unto  xeastmahle  huznidity  ievds  (e^  50%  RR) 
and  with  sufficient  reridence  rime  leads  to  essentially  the 

COmpleie  ririftannn  gfnnrhinmatny  above. 

The  flnw  synem  te  lUnmited  «rhi»mayymi^  ip  L 

Tridzlozoetii3dene  (495  ppm  la  nhzogeQ*'Aiphagaz)*  nhza- 
high-puzity  nitrogen  (99J999%,  liquid  Aid  m^geu 
(99399%  liquid  Ail)  wise  siqipiied  from  gas  cyimdetx  a& 
flows  were  connnnBd  by  niass  flow  (xmtmDetsg^f^  The 
ndative  hiTmidiiy  of  the  feed  gas  stream  was  caotndled  fay 
varying  the  amount  of  xutrogen  a 

bugler*  The  relative  humidiiy  of  the  gas  gMMm 

tiigieagDrvirasinpAvi]rpdmmgaralfhTarw^T^UTTw>hiiwiirfi«y 

xoexer  evaisaho.  Tlw  concezuxaticA  of  TCE  was  vazsed  by 
dfluting  it  with  nxttogen  and  oxygen.  Nhrogen  aaid  oxygen 
flows  went  always  inaimaineri  In  the  ratio  of  79^1.  Masaof 
the  in  the  vacuum  system  were  C^on  VCR  fitting 

the  tubizig  was  316  stainless  steel  AR  tuns  were  condiicnsd 
ai  ambient  tempeamre  (ca.  Z7  *CJ*  The  rraciw  presure 
wasmeasuzedusingaD-SOpsiapressureitansducerCChnaga). 
Die  vacuum  pump  was  a  dzy  (oil-flee)  xypezutaryvane  puzzqj 
(Process  Physics.  Inc).  This  type  ofpump  was  employed  so 
that  no  VDCs  would  be  intema&y  generated  from  vacuum 


IBSa  •  ENVmOMMCKTAL  SOENCe  a  TCCHNOLOGT  /  VOL  31.  NO  T.  1397 


SQ01S.asCXt»n005*VXCCC:S1<m  O  war  Amv^can  Chmc^ 
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E  mctDT  fressarc.  Taiai 
latiDB  was  135 
e73%. 

Resiht 

Bipcj  uiifgani  were  caziied  out  at  dilTwwir  flow  r9t»^  TC£ 

oozxoaitratiQns,  and  relaxxreiuimidixies  to  studjrtbe  opearesn 
of  dae  vBCuzzxn  PCO  reaaDQr&zid  to  conspare  its  pecfonnance 
with,  aiiiij^^hcnc  pressure  opeiatiiiii.  Under coodstions  of 
lowfiowv  low  TCE  cnncjTimaiiccL  and  low  xelative  ItuxTudity* 
the  phoQseaaisis  capable  of  cnznpJsteifdestcDying  the  7CH. 

For  paQTTipi^  romplne  TCE  coaveiaion  was  obtained  at  a 
contaminated  air  £red  rare  cf  05  LfSTPl/min.  TCE  amcea- 
traiinn  of  10  ppt&«»  axulzelacive  bnmidity’  at  36%  £ar  xeacsor 
operating  pressures  tanging  hom  5  tn  20  psia.  Sohsedud^ 
04»fximctii3iwreconducTgdaihi^terfiows  Oowerxesidence 
txxnes).  higtiPi  TCE  and  hij»>u*r  relative 

famnirfitifs  so  that  conmsions  were  below  100%  and  ibe 
e&cxs  of  Tacmim  operazion  could  be  assessetl 

Kguifc  3  shows  the  dependence  oTTCE  fra^rnnjii  conver- 
siM  cm  operati^pressore  at  afixedflowxaiB  oflJO  USIP)/ 
mm  and  inlet  TCE  cancamtraiian  of  1S5  ppnu  Therelatxve 
bumiditf  measnxed  at  annosphfidc  pressure  was  73%.  As 
the  operating  premre  is  deoeased.  the  TCE  convetsum 
increases.  A  xdativei^r  greater  pe3ncaitq;e  esdiancemem  in 
pedozmance  is  realized  as  die  pressure  is  deaeased&om  10 

XDSpsiatfaaniaTTanzcdgpandeereMngTfi^piT^^^jx^fTTtm 

21tol0psz8.  Noceihattbeenhanoedpei&nnanceisachieved 
in  qjixe  of  xhe  &CI  that  the  residence  nme  of  die  gas  ID  die 
reactor  is  deceased  by'  reduced  pressure  apezadon. 
die  egpeiimrms  were  conducted  nn<^fr  imnkir^^jnv.  of 
niass  ilciw(acaiaiirGii2nwcDczare  ioci^  with  decreasnig 
pressure). 

Figure  4  shows  the  dfppnrimrr  of  TCE  eonversion  on 
total  gas  feed  xaie  at  Exedpzessure.  inlet TCS  concentration, 
upd  water  vapoi  contrnr  ForbothlSandSpsiaopetaiioii. 
TCE  conversion  mneases  as  the  feed  rare  is  deciemed, 


total  Sow  rate.  For  19  psiaapexaxion.  the  data  shown  span 
aR^ruddszziiznberni^homl3to27.  Urns,  die  Bow  is 
laminar,  and  no  obserahle  efiects  can  be  anzibuted  to 
dranxanc  shifts  in  the  flow  partem.  The  gas  liDear  veioexty 
iafligesficpfn3JltD7.7  on/a  FertMc 
the  apparent  global  xeataton  xaie  (inol/s)  is  constant  within 
^4%,  showizig  that  the  data  are  miMiTAtrtgid 
mass  nan^fiorc  hmitatians.  However;  these  data  were  cot- 
Ibt  a  llmiTfd  set  of  rondidonsL  For  condldozis  that 

yield  an  izmansicaSy higher  suifecereacdon zaie  feg;.  higher 

UVintensitV  and/orlower  watenapnr  fftnrwTTratirvp^y}  mace 

ttan^pore  limitadons  may  become  izBponanL 

F^ure  5  shows  the  dqiendence  of  TQ  cotxvezsion  on 

relative  humidity' at  hied  total  flow  rate  and  vacuum  level  of 
105psialartwolevdsofTSfeedcoDcentiaiiocL  The  data- 


FI6UREA  TCEferetbnei 

ISpsmCi 


fMdfiewnwataM 
9  psta  isewes).  TCE 


RahOwi  HiwddUl 
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m  cozisastem  widi  die  wdl-Jatovm  TCE  phoiDcacalydc  rate 
mhibitionbfthepresenceofwaierveporCZ).  Howevei;the 
data  deadly  show  a  much  more  of  the 

race  at  the  lower  inlet  TCE  concentiaxioa  of  42  ppmr  dxan  at 

die  higher  eonnfsmation  of  I4B  ppm^  Ihtstypeofbdbaviar 

is  consistent  widi  a  surface  leacdon  modd  m  which  W8» 
v^mrandlCEcoayctc  lor  active  shes  on  die  caiaiycrfn*^*T 

As  TCE  CQnnffmtatton  is  increased,  the  TCE  rimnld 
tomoxerfFpcUtelycog^ietefiarsliea,  enhaodngiheobsefved 
phoTocatalytic  oaddatimi  late^ 

CenamlyaifireaeflectafpressuxexeducthBiispcopQr- 
dimal  teduedon  in  die  gas-phase  concentxadons  ofTCE  and 

water vapoc.  AaeDesofenajmiwiialrmiswefgd»c{|pi>^Tf^ 
test  the  hypuihesis  diat  a  prinnpa?  eSecz  of 

pr»M  u  a  more  fevocabfe  adsoi^idon  pseudo-eqmlihciiim 

of  TCE  and  water  vapor  m  the  active  trtjiita  ^  ^ 

result  of  this  ptopordonilcatsceiitcadfinredncdon.  inihese 
aqp^mmxts,a5enes  of  tuns  was  pexfiamedatELS  pda.  with 

feed  ±1^  and  waigrifapnrmm*»w^aTirti»< 

values  mnnideed  diose  rraBaed  by  reducing  the  pressure. 

Fm  cscanqpde,  a  120  ppzxw  TCE  and  73%  EB  condlsion  at  215 

pM»  298  K  COTTrsponds  ^  appmAlinjiTriy  7  B  of 
TCE/Laiid320^aniilafH;2O/Lat45psia.  Thus  conditiaos 
were  scfecied  at  215  psU  oiMaadon  tn  yield  atesea^iiattioir 
feed  conew  itradons.  and  the  measured  steady-state  conver* 
Sion  was  compared  to  that  obtained  at  45'psta.  Table  1 
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SECTION  1 
INTRODUCTION 

URS  Consultants,  .  (URS)  is  responsible  for  removal  actions  at  McCleDan  Air  Force 
Base  (MAFB)  under  a  contract  with  the  U.S.  Environmental  Protection  Agency  (EPA).  MAFB  is  an 
active  facility  on  the  northern  outskirts  of  Sacramento,  California.  Volatile  organic  compound 
(VOC)  contamination  of  soils  and  groundwater  has  occurred  onsite  during  the  operation  of  this 
facility  resulting  from  the  storage  and  use  of  various  fuels,  solvents,  and  other  orgaiuc  compounds. 
In  support  of  its  contract  witfi  the  EPA,  URS  is  operating  soil  vapor  extraction  (SVE)  systems 
located  at  various  remediation  sites  within  MAFB. 

Acurex  Enviromnental  was  hired  by  URS  to  perform  compliance  emission  sotuce  testing  and 
dau  reduction  for  SVE  systems  located  wiriiin  MAFB.  Acurex  is  certified  by  the  California  Air 
Resources  Board  (ARB)  as  an  independent  contractor  to  conduct  compliance  source  testing.  Acurex 
is  performing  the  work  under  URS  Contract  No.  SC-96-A-0423.  Acurex  and  its  subcontracted 
analytical  laboratories  —  Sequoia  Analytical  in  Redwood  City,  California,  and  Alta  Analytical 
Laboratories,  Inc.,  in  El  Dorado  KBUs,  California  —  qualify  as  independent  testing  laboratories  (no 
conflict  of  intonest). 

Acurex  tested  the  Photocatalytic  Oxidation  (PCO)  system  for  criteria  pollutants.  The  testing 
was  performed  at  two  locations  on  the  PCO  Systran.  The  locations  are  identified  as  the 
Photocatalytic  Oxidizer  Influent  (PCOD»  the  Photocatalytic  Oxidizer  Effluent  (PCOE). 

All  testing  was  performed  in  accordance  with  the  source  test  plan  (Revision  1,  dated  August 
26,  1996)  prepared  by  Acurex  and  submitted  to  URS.  Messrs.  Jeff  Rudd  and  Justin  Compton,  of 
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Acurex  Environmental,  performed  the  testing  on  February  11,  1997.  Mr.  Kun  Anderson  of  URS 
coordinated  the  test  program. 

The  test  matrix  is  presented  in  Table  1-1.  Table  1-2  summarizes  the  test  results  for  Site 
PCO.  All  testing  was  performed  in  accordance  with  EPA  and/or  ARB  methods. 


Table  1-1.  Test  matrix  for  PCO  Unit 


Source 

Parameter 

Test  Method 

Analytical  Method 

Duration 

(min) 

Test 

Runs 

PCOI 

Flowrate 

EPA  1  throu^  4 

NA* 

■NA 

3 

PCOE 

Particulate 

ARBS 

Gravimetric 

60 

3 

NOx.  CO,  SO2 

ARB  100 

CEM*” 

60 

3 

*NA  =  Not  applicable. 

‘’CEM  =  Continuous  emissions  monitoring. 


Table  1-2.  Test  results  for  PCO  Unit,  February  11, 1997 


Source 

Parameter 

Value 

Units 

PCOI 

Flowrate 

65 

dscfin 

PCOE 

Particulate 

036  X  10’^ 

0.17  X  10*^ 

gr/dscf 

Ih/hr 

NOx 

13 

ppmv 

CO 

11 

ppmv 

SOz* 

<1.0 

ppmv  . 

NOx 

0.60x10*^ 

Ih/hr 

CO 

2.6  xlC’ 

Ihrtir 

SO2* 

<035  X  10-^ 

Ih/hr 

“Full  detection  limit  is  used  to  calculate  emissions  reported  as  non-detect  (<). 
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Part  1:  General  Framework 


Early  identification 
of  potential  ARARs 
allows  better 
planning  of  field 
activities. 


Risk  Characterization.  Risks  are  characterized  by  combining  the  outputs  of  the 
exposure  and  toxicity  sections.  The  probability  of  human  receptors  developing 
cancer  (cancer  risk)  is  calculated  by  multiplying  the  calculated  doses  by  the 
cancer  slope  factors.  Noncarcinogenic  effects  are  evaluated  using  the  quotient 
method,  which  compares  each  calculated  dose  to  the  appropriate  reference  dose. 
If  the  ratio  is  less  than  1.0,  adverse  effects  are  unlikely  to  occur. 

Uncertainty  Evaluation.  Uncertainties  exist  in  many  steps  of  the  risk  assess¬ 
ment  process.  Uncertainties  and  assumptions  that  could  have  a  significant  effect 
on  the  calculated  risks  are  presented  in  this  evaluation,  which  is  primarily 
qualitative. 

4.3.6  Applicable  or  Relevant  and  Appropriate  Requirements 
Evaluation 

The  CERO-A  guidance  requires  that  Applicable  or  Relevant  and  Appropriate 
Requirements  (ARARs)  be  identified  for  remediation  strategies.  ARARs  are 
cleanup  standards  and  related  regulatory  requirements  that  may  be  relevant  or 
^propriate  for  the  remedial  action.  Potential  ARARs  are  identified  for 
consideration  when  analytical  and  physical  Hata  are  collected  for  use  in 
designing  remedial  action  alternatives.  These  ARARs  can  also  be  used  as 
screening  levels  during  data  collection.  Early  identification  of  potential  ARARs 
allows  better  plarming  of  field  activities.  Because  the  RI/FS  process  is  evolving, 
ARARs  identification  continues  throughout  that  process  as  more  information  is 
obtained  on  site  conditions,  site  contaminants,  and  remedial  action  alternatives. 
Hgure  4-12  illustrates  how  ARARs  evaluation  is  integrated  into  the  RI/FS 
process. 

Oflier  existing  requirements,  while  not  meeting  the  definition  of  ARARs,  may 
still  be  useful  in  determining  what  actions  to  take  at  a  site.  These  nonpromul- 
gated  advisories  are  called  ‘To  Be  Considered”  (TBQ  requirements. 

The  concept  of  ARARs  is  broad  and  includes  standards,  requirements,  criteria, 
and  limitations,  as  described  briefly  below.  The  three  general  categories  of 
ARARs  are  chemical-specific,  location-specific,  and  action-specific 
requirements. 

Chemical-specific  ARARs  are  typically  health-based  or  risk-based  numerical 
limits  or  methodologies  that,  when  applied  to  site-specific  conditions,  result  in 
the  establishment  of  numerical  limits.  These  limits,  in  turn,  establish  the  accept¬ 
able  amount  or  concentration  of  a  chemical  that  may  be  found  in,  or  result  from, 
the  selected  remedial  action. 

Location-specific  ARARs  restrict  activities  that  are  used  to  manage  hazardous 
constiments  or  that  are  conducted  during  remedial  actions  because  of  the  specific 
location  of  these  activities  at  McClellan  AFB.  Examples  of  sensitive  locations 
that  may  have  location-specific  standards  associated  with  them  include  wetlands, 
floodplains,  historic  areas,  and  wildlife  refiiges. 

Action-specific  ARARs  are  technology-  or  activity-based  requirements  that  may 
be  triggered  by  the  remedial  activities  chosen.  They  may  set  controls  or 
restrictions  on  the  particular  treatment  or  disposal  activities  selected  to  manage 
hazardous  constituents.  Action-specific  ARARs  do  not  in  themselves  determine 
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Figure  4-12.  ARARs  Evaluation  Process 
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the  remedial  alternative;  rather,  they  place  restrictions  on  the  manner  in  which  a 
selected  alternative  may  be  achieved.  Generally,  remedial  actions  under 
CERCLA  must  meet  only  the  substantive,  not  the  administrative,  requirements  of 
the  ARAR. 

The  potential  ARARs  for  the  McClellan  AEB  Interim  Basewide  RI  Report  are 
described  in  Appendix  D  and  were  identified  in  accordance  with  CERCLA 
Compliance  with  Other  Laws  Manual  (U.S.  EPA,  1988/89)  and  Guidance  for 
Conducting  Remedial  Investigations  Under  CERCLA,  Interim  Final  (U.S.  EPA, 
1988).  These  potential  ARARs  will  be  reassessed,  expanded,  or  refined  as 
needed.  Ultimately,  the  preferred  remedial  action  alternative  will  be  assessed 
against  the  CERCLA  cleanup  criteria,  including  attainment  of  or  compliance 
with  ARARs.  Listed  below  are  the  primary  ARARs  that  should  be  considered 
for  McClellan  AFB: 

•  Nondegradation  of  groundwater  policy  established  by  the  State  Water 
Resources  Control  Board  (SWRCB)  Resolution  68-16); 

•  State  and  federal  maximum  contaminant  levels  (MCLs)  for  groundwater; 

•  U.S.  EPA  water  quality  criteria  and  criteria  found  in  the  National  Toxics 
Rule  for  surface  w^rs; 

•  Sacramento  Air  Quality  Management  District  air  emission  control 
requirements; 

•  Water  Quality  Control  Plan  for  the  Central  Valley  Regional  Water  Quality 
Control  Board,  establishing  water  quality  objectives; 

•  SWRCB  resolution  No.  92-49,  stating  requirements  for  abatement  of 
discharges  that  threaten  water  quality; 

•  U.S.  EPA’s  Guide  on  Remedial  Actions  for  Superfund  Sites  with  PCB 
Contamination  (a  TBC  criterion)  for  PCB  cleanup  levels  in  soil  (U.S.  EPA, 
1990);  and 

•  The  U.S.  EPA’s  Region  IX  Preliminary  Remedial  Goals  (PRGs)  (a  TBC 
criterion)  specifying  constituent  concentrations  for  soil  and  groundwater 
(U.S.  EPA,  1996c)  that  can  be  used  as  screening  concentrations,  “triggers” 
for  further  investigation,  or  initial  cleanup  levels. 

4,3.7  Conceptual  Site  Model 

The  conceptual  site  model  is  the  framewodc  for  decision  making  constructed 
from  site  data,  ph3rsical  measurements,  contaminant  distributions,  deinograpbic 
information,  and  ecologic  information.  Cortq)leting  the  framework  (i.e.,  putting 
all  of  the  pieces  together)  provides  the  model  of  the  location.  The  framework  is 
initially  an  open  structure  constructed  from  limited  site-specific  data, 
assumptions  regarding  sources  and  contaminants,  and  iriformation  about  possible 
exposure  pathways  and  human  or  ecological  receptors.  The  structure  of  Ae 
model  is  Aen  filled  in  and  refined  through  data  collection  and  evaluation  in  Ae 
RI  until  Ae  model  is  complete  enough  to  make  a  remediation  recommendation 
(Hgure  4-13). 
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Title  22  CCR  66268.100  Applicable  Establishes  land  disposal  prohibitions  for  Applicable  to  sites  where  excavated  material  is 
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Regulation  2,  304  Applicable  Establishes  limitations  for  use  of  Applicable  to  alt  sites  and  alternative  actions 

_ ; _ bankable  deposits. _ involving  the  use  of  a  new  source. 
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ATTACHMENT  A 


Estimation  of  TCE  and  VOC  Removal  Rates  With  Time 


Attadied  is  a  gn^h  showing  estimated  TCE  concentrations  and  removal  rates  as  a  fimction  of  tune  for 
the  soil  v^or  extraaion  (SVE)  systems  at  sites  ICI  and  IC7  at  McClellan  AFB.  The  curve  shown  was 
estimated  based  on  the  maximum  concentration  reported  during  testing  at  Site  ICI,  and  the  concentrations 
versus  time  data  from  Site  S  at  McAFB.  A  primary  assumption  in  this  analysis  is  that  TCE/VOC 
concentrations  at  ICI  and  IC7  will  decrease  at  the  same  rate  as  was  measured  at  Site  S.  Sampling  ia.  ICI 
and  IC7  will  be  roDdnrf<vi  to  fully  assess  the  accuracy  of  that  assumption.  The  Site  S  data  provides  a 
basis  for  estimating  the  rate  of  change  in  TCEA^OC  concentrations.  Further  details  are  presented  below. 

Basis 

Normalized  TCE  concentration  data  from  Site  S  are  plotted  on  the  figure.  The  data  were  normalized  to 
Sites  ICI  and  IC7  by  multiplying  the  actual  Site  S  concentration  data  by  the  ratio  of  the  maximum  TCE 
concentration  at  Site  ICI  (1,300  ppmv)  to  the  maximum  TCE  concentration  at  Site  S  (1,650  ppmv).  The 
actual  Site  S  data,  normalized  data,  and  other  data  used  for  this  evaluation  are  presented  in  the  attached 
table.  Site  S  data  were  estimated  from  a  graph  provided  to  URS  by  CH2M  Hill. 

The  data  beginning  from  the  highest  concentration  at  Site  S  were  used  to  create  a  best-fit  exponeiitial 
curve.  The  highest  concentration  was  1,650  ppmv  (normalized  to  1,300  ppmv  on  the  figure)  at  a  time 
of  650  hrs  after  startup  (3.9  weeks).  From  time  zero  (t=0)  until  the  start  of  the  exponential  curve,  the 
concentration  at  IC1/IC7  is  assumed  to  be  constant  at  the  high  concentration,  and  the  curve  is  therefore 
flat. 

The  best-fit  curve  is  drawn  on  the  figure  and  extended  to  approximately  60  weeks  time.  The  curve  has 
the  form: 

C  =  Ae* 

where,  C  =  TCE  concentration  (ppmv) 

A  =  constant  (ppmv)  (rqiresents  y-axis  interc^) 

B  =  rate  constant  (hr') 
t  =  time  (hr) 


This  equation  is  linearized  by  taking  the  natural  log  of  both  sides,  as  follows: 

Ln(Q  =  Ln(A)  -  (Bt) 

Using  the  normalized  data  from  Site  S,  plotting  La(Q  vs  t,  and  performing  linear  regression  analysis, 
the  constants  become: 

A  *=  1,719  ppmv  (or  27.6  Ib/hr) 

B  =  0.00045  hr' 

The  linear  regression  coefficient  r^  =  0.86309. 

On  the  Y-axis  on  the  right  of  the  graph,  data  are  represented  in  terms  of  the  TCE  removal  rate  (Ib/hr), 
assuming  an  extraction  rate  of  800  scftn  and  the  TCE  concentrations  shown  by  the  left-hand  Y-axis.  800 
sefin  is  the  design  flow  rate  for  the  SVE  systems  at  sites  ICl  and  IC7. 
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Cumulative  Mass  Removal  Calculations 


The  area  under  the  curve  is  integrated  to  determine  the  total  mass  of  TCE  removed.  The  area  under  the 
initial  flat  section  of  the  curve  is  calculated  as  a  rectangle.  The  area  under  the  exponential  portion  of  the 
curve  is  calculated  as  follows; 

Area  (lbs)  =  A/B  x  [e  '«®»  -  e  “'>] 

where,  t(0)  =  time  at  stan  of  curve  (650  hr) 

- -  t(l)  =  time  at  end  point  (8,736  hr  (1  year)). 

The  total  for  the  first  52  weeks  is  59.841  pounds,  including  13,830  pounds  in  the  initial  650  hours,  and 
46,010  pounds  under  the  exponential  curve  (up  until  52  weeks  total  time).  For  the  entire  second  year, 
from  t  =  8,086  hrs  until  t  =  16,822  hrs,  the  mass  removed  would  equal  1,217  lbs,  or  ^proximately  2 
percent  of  the  total  mass  from  the  first  year. 

PCE 

The  highest  PCE  concentrations^ detected  during  soil  gas  permeability  testing  was  1,400  ppmv.  By 
assuming  that  PCE  would  follow  the  same  decay  pattern  as  TCE,  the  mass  of  PCE  extracted  over  the  first 
year  would  be  81,316  pounds. 

Total  VOC  Emission  Rates 


As  stated  in  the  Engineering  Evaluation/Cost  Analysis  (EE/CA)  documents  for  sites  ICl  and  IC7 ,  TCE 
and  rcE  contribute  the  majority  of  contaminant  mass.  Therefore,  using  the  analysis  and  results  described 
above,  the  total  VOC  mass  extraaed  from  the  vadose  zone  during  the  fust  year  would  be  approximately 
160,551  pounds.  Based  on  greater  than  98  percent  emissions  control,  the  total  VOC  mass  emitted  would 
be  less  than  3 ,300  pounds  for  the  first  year.  As  noted  above,  in  subsequent  years  the  emission  rate  would 
be  only  a  fraction  of  the  emissions  during  the  first  year  (e.g.,  only  2%  of  1st  year  emissions  during  year 
2). 

In  the  EE/CAs,  the  mass  of  VOCs  at  site  ICl  is  estimated  at  only  3,211  pounds.  Therefore,  extraction 
estimates  of  160,551  pounds  in  the  first  year,  as  described  above,  may  be  a  conservatively  high  estimate. 
The  assumption  that  TCE  and  PCE  concentrations  would  decay  at  the  Site  S  rate  could  result  in  too 
conservative  (high)  an  outcome  of  the  estimate.  Furthermore,  the  emission  control  systems  at  Sites  ICl 
and  IC7  will  likely  perform  better  than  98%  control.  Fmaily,  the  emission  estimates  include  mass 
associated  with  13  VOCs  that  were  not  detected  during  soil  gas  sampling.  Half  the  detection  limit  for  each 
of  these  13  VOCs  (See  Table  9  of  Exhibit  A)  were  included  in  the  estimates  of  mass  extracted.  Therefore, 
the  extraction  and  emigtinn  estimates  provided  herein  should  be  considered  conservative,  and  could 
potentially  be  significant  overestimates. 
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URS 
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OnSAMZATION 


PRCXIECT 

X)BNO.  J 

SUBJECT 

DATE  1 

BT 

CHECXEO 

SH^NO. 
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PCO  COST  INFORMATION 


PCOKEP3.r>C)CF:\MTMCAFB\PCO\PCOREP3.I)OC 


Printed  on  Recycled  Paper 


2.0  PROPOSED  BUDGET 


ITEM 

MATRIX 

PERSONNEL 

REQUIRED 

TOTAL 

HOURS 

HOURLY 

RATE 

SUBTOTAL 

TOTAL 

A.  Pre-engmeenmg  of  s^tem  with  consultation  of 

I  Engineer 

60 

sesjx) 

URS  staff 

1  Technidan 

45 

$35i)0 

1  Manager  of  Fabrication 

40 

S4SJ00 

SLSOO 

$7,275 

B.  Final  design  and  production 

1  Engineer 

40 

S6SJ00 

S2.600 

dnwings/spedfications  of  system 

I  Trchnidan 

20 

S3SJX> 

S700 

1  Manager  of  Fabrication 

30 

S4SJ00 

SL350 

$4,650 

C.  Testin^reaik-m  of  ^tem  at  Matrix 

I  Engmeer 

40 

S6SJ00 

SZ600 

1  Technician 

80 

Z3SJOO 

S^SOO 

I  Manager  of  Fabrication 

20 

USJOO 

3900 

$6300 

D.  Siupxnent  of  system  to  ModeDan 

— 

- 

_ 

- - 

$4300 

£.  Setup  of  ^tem  for  use  at  McClellan 

1  Engmeer 

I  Technician 

40 

40 

S65i)0 

S3SJD0 

S1600 

SL400 

1  Pipiect  Mamgo- 

40 

37SJOO 

S3.000 

$7,000 

F.  Renul  fee  for  2  units  at  McClellan 

10  weeks  (includes 
setup/uke  down  & 
shying  time): 

10  weeks  z  2  units  x 
$2000/weekAinit 

$4aooo 

G.  TWo  weeks  of  ongoing  testing  at  McClellan 

1  Engmeer 

1  Technidan 

100 

100 

$6SJOO 

S35JOO 

$6,500 

SX500 

1  Project  Mazuger 

100 

S73.00 

$7,500 

$17300 

R  living  expenses  for  staff  for  two  weeks 

21  days/^serson  @ 

SlSCV^y 

■ - 

— 

$9,450 

L  Air  travel  to/firom  McClellan  for  staff 

4  round  trip  flights  @ 
S85(Vnight 

- 

— 

— 

$3,400 

J.  Cases/enhaodng  agents 

— 

- 

_ 

$5300 

K.  Ozone  generator  rental 

3  month  (minimum 
charge)  @  S20(Vmonth 

~ 

— 

— 

$6,000 

L.  Demobilization 

1  Technidan 

40 

S35D0 

$L400 

$L400 

M.  Shipment  of  system  back  to  Matrix 

— 

— 

- 

_  - 

$4300 

N.  Engineering  assisunce/Report  review 

1  Engineer 

25 

S65J00 

$L625 

$L625 

TOTAL 

$119,100 

i.  SOL.lCiTATIOr«/COMTAAC7/MOO*FICATlOI« 

CONTRACT  PRICING  PROPOSAL  COVER  SHEET  'sri_Q5-^044 3 


Thrt  form  ft  ui»tf  »pi  contract  >eT»ow»  if  of  am  or  pnoof  e»t»  n  rvouwod.  fA9i  r51#04^fp;f 


z.  MAMt  AMO  JkOOntSi  OFFLHOR  ZIT  Cm*Mf 


M.  NO. 


Matrix  Photocatalytic  Inc. 

22  Pegler  Street 
London,  Ontario 
Canada  N5Z  2B5 


(519)660-8669 


A.  NEW  contract 


B.  chance  order 


C  RRICE  REVISION/ 

'  REOETERMINATION 


O.  LETTTR  CONTRACT 


E.  UNPRICED  ORDER 


F.  OTMCR  ammrfi 


$89,207 


ill9,100 


A.  LINE  ITEM  NO 


Planning/Management 
Mobilization/Demobilization  j 

Start-up/2  weeks  &  field  service  ^ 
Engineering  Assistance/Report  Re 
Field  Service  in  excess  of  2  wee 


S.  MOVIOE  NAME.  ADDRESS.  AND  TELEPHONE  NUMBER  FOR  THE  FOLLOWING  at  a 


A,B,C 


10,400  D,L,M 
88,850  E-K 
1,625  N 
’ 2,800 


Of  fhiS0M>«fM 


11.  NAME  AND^ 


cmvacptfio  Off  M 
(•ndotfiar  wonot  I 


>  ow  APP,  controet.  medifiotion.  ttc.  m  inm  1  ono  rvttocu  our  otn 
tcoom  m  PAR  1SJ0*4lb)  (21.  TobM  1S>2.  Br  tuOnuTTtfip  vm  orao 
IT  oranoMifionJooraoNMMitMM  Ow  rigin  to  oxwimm.  at  oov  tmo  < 
icntd  Intannooofi.  raovdWtt  of  lofto  or  wAtoiar  tMcfi  «MOooniwf  mi 
#  Oom  lor  priafi«,  toot  aiil  oorowt  ast  mmavm  e>*  rro 


•as  ond/or  octuM  com  I 
la  oHoror.  it  an  cad  ior 


10. NAME  OF  FIRM 


Robert  B.  Henderson 
President 


Matrix  Photocatalytic  Inc. 


AO.OATE  OF  SUOM 


August  3,  1995 


STANDARD  FORM  1411  (RCV.7-47) 

Pmenom  or  CSA 

PAR  fos  CPR)  93.22S-2(C| 


I421W02 


rif!Y-20-1997  16=33  FRCM 

MSft.  2E3-1997  16=57 


MftTKIX/'EhERZOSE 


TO 


191692972631399 


p.ez 


*  0  P.0i 


A  suasn»wr  ofglpbal  ccap. 


I  t 


March  20,  1997 


I 

{ 

i 


MatMx  Pho^  catalytic 
22  Dag Ter  Straat 
!  Ontario 

Canada  K6Z  2B5 

Att*nti<7ns  Ooua  Cars  ids 


HCl  ReoKsva]  System 
0«r  Ref.  #P9710S 


Dear  Mr.  G^aide; 


{ 


AppT-f  cation 
Volume 
He1  Content 


Jhct^flytic  Pr«e.. 

2000  ~  100  PPM 


RECQ^pytippp  g^tpwPM7 

with  a  packed  unit 


1. 

z, 

3. 

4. 

5. 


ntecycTe  puim? 


by  Oth^s."’^  ‘‘*  »'«PP»d  in  eonpon«.t.  and  aractod  on  .He 

Th.  t^a,  fob  Fabrication  Shop  prio,  ,.  .  .  .  „,87B.ao 

OPMv^  could  h.  „ad.  i„  ,-,0  «..!»  aftar  dra.i„,  approval. 
Terms  of  payment  urm  as  folloirs: 

SW  with  purchase  order 
50*  upon  receipt  of  epuipnient 


•  8«imifwter  Industriaf  Park 
unit  •  Prumstesdnlle.  PA  18949 

Z15-768-7700  •  Fa*  (215}  786-0205 


I 


TO 


191632972631309  P 


t1flY-20-1997  16:33  FROn 


MPiTRIX/'EhERZONE 


i 


*  B  p.a2 


Photo  Catalytic 
M«rch  20,  1997 
Pa90  2 


?  : 


* 


I 


R^ycle  Liquif}  Required 
Recycle  Liquid  pH 
Cystic  Required 
Bleed  Off  Required 
HMe  Up  Liquid  Required 
Scrubber  Preeeure  Drop 


■OPERATtKQ  COMftlT}p^«j 


10  GPM  •  15  PS  IQ 
8-10 

0.5  per  day 
0.5  QPH 
0.5  -  1  GPM 

ws. 


the  proper 


very  t^fy  yours. 
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JUL  22  '97  14:54  MAIL  BIZ  206  576  1043 


OFFICE  COPY 


CUSTOMER:  Marcus  Taylor 

URS  Greiner 


U.S.  FiKer/Westates 
6611  San  Leandro  Street 
Oakland,  CA  94621 
Tel.  (800)  659-1718 
Fax  (510)  K9-7762 


OFFICE  COPY 


Vapor  Isotherm  report  created  on  07/17/97  at  11:10  by  Ryan. 


VAPOR  PHASE  tSOTHERM  DESIGN  PARAMETERS 

System  Temperature  100.00000  ‘F 

Ar  Flow  Rate  250.00000  SCFM 

System  Pressure  14.70000  psi 

Reiaiive  Hrmudty  % 


ETHENE.TRICHLORO-  (TCE) 


100.0000  ppmv 


203475 


56.8420 


Tat^  Carbon 


Estmatad  atBraakOuvugh 

#GAC/day 


(Total  has  baan  muttipUad  fy  a 
faeiarori.7^ 


'h 


S^iaej^<3K.  70ao 


*  hdcstes  that  Reiaiiwe  HumidV  was  c^cUatM 
~  indicates  that  Relative  HumiditirMfasappragdmaled 

Ineabove  carbon usapeaadmarssarshassd an  ted)  erpenmantef  date  as  «»ef  as  pradedvamodste.  Mud 
eauon  usage  rates  obsmnted  at  \fartousstagM  of  bnaUhmughdapend  at  mmnyhtcton.  and  may  themton 
Otter  aom  the  abouaestimataa.  Plaaaa  contact  W^tOas  Carton  Products  tar  further  assisitartce 


*Z«^ 


JUL  Z2  '97  14:54  MAIL  BIZ  205  576  1043 


1 

OFF/CE  copy 

U.S.  RtterTWestates 

661 1  San  Leandro  Street 
Oakland,  CA  94621 

Tel.  (800)  659-1718 

Fax  (510)  639-7762 

.  OFFICE  COPY 

CUSTOMER:  Marcus  Taiylor 

URS  Greiner 

.  .-.ttySsix 
■ 

\^por  isotherm  report  created  on  07/17/97  at  1 1:10  by  Ryan. 

MAPOR  PHASE  ISOTHERM  DESIGN  PARAMETERS 

•4=:-:.| 

System  Temperature 

100.00000  ‘F 

Air  Flow  Rate 

250.00000  SCFM 

System  Pressure 

14.70000  psi 

Relative  Humid% 

50.0000  % 

VAPOR  PHASE  DESIGN 

iSACAteyar 

ComponmiHmte 

ConemMban 

Q/Mft99 

SMktnOoM 

ETHENE,TRICHLORO-  <TCE) 

500.0000  ppmv 

29.9336 

1811930 

Total  Carbon  Us^fBamatad  at  Bnakthrough 
^338:0878  «GAC/day 


7“: 


(Total  has  been  mum  fahdbjf  a 
faetorat1.7S) 


/7s  /4^; 


*  Motes  that  Relative  Humidl^was  caicUated 
-*  Motes  Mt  RaiaM  Himikiity  was  approodmated 

7baa6oi^ca;teniiM9»a<tir7iatesamPasMoriiM9tee]VMrnerMdateMii^dspradclMRiodSete.  Acfuaf 
cMxin  tisane  fafesoteefvad  at  various  stages  of  itfraWaocigh  depend  on  many  ii»ctor>.  andmaytherMre 
diffitf  torn  tha  above  estirnstes.  Pleasecontaef  IVastates  Carbon  ftodkJCtstbrftirtheraMsIifanca. 


JUL  2Z  '97  14:55  MOIL  BIZ  20S  576  1043 


OFFICE  COPY 


U.S.  Filter/Westates 

661 1  San  Leandro  Street 
Oakland.  CA  94621 
Tel.  (800)  659-1718 
Fax  (510)  639-7762 


OFFICE  COPY 


CUSTOMER:  Marcus  T^r 

URS  Greiner 

Vapor  Isoiherm  report  created  on  07IM197  at  1 1:1 0  by  Ryan. 


VAPOR  PHASE  ISOTHERM  DESIGN  PM^ETERS 
System  TempenErtuie  — ^  100.00000  *F 


Air  Row  Rate 
System  Pressure 
Relative  Humidify 


250.00000  SCFM 
14.70000  psi 
50.0000  % 


Cofopoitdit  Huttc 

VAPOR  PHASE  DESIGN 

QPI¥t%J 

: 

as^OMyaf 

ErHENE,TRJCHLORO-  (TCEi 

2000.0000  ppmv 

38.6074 

*  InJcatss  that  RslaliwBHurn^  was  cala<»ti^ 

— Mleates  that  ReialMe  Hutnki^  ms  ^praaamatBd 

The  above  carbon  usago9alinat99  9nba»9d  on  both  wptimmttdtitim  mi  vmB  as  pmScSwtnaddz.  Attual 
eaibaa  usage  mesobaorvedolvarhMatagoaofbiaaUhnughaapana  on  manytaeton.andnmytheielbte 
dblartmm  the  ^)oye  estimates.  Please  contact  ¥tBstatesCaitoonPioAtct8  for  bather  aaaiskanca. 


Monthly  Project  C( 
McClellan  AFB,  Site  iC  1 


Time  Period 

Jun-97 

Hours  Operated 

299 

Mass  Removed 

(VOCs  by  Volatilization/  Extraction) 
flb) 

32 

item  Description 

Unit 

Unit  Cost 

Quantity 

Extended  Co^ 

Operations/  Maintenance 

Contractor  Labor  (URSG) 

Operation 

Preventative  Maintenance 

Repairs 

Utilities ' 

Bectric 

Wfater  Discharged  for  Treatment 
O&M  and  Replacement  Supplies  * 

LS 

LS 

LS 

kwh 

1000  gallons 
LS 

$Z500 

S1.000 

S2.000 

S0.061 

$2.23 

$600- 

1 

1 

1 

1,953 

0 

1 

$2,500 

$1,000 

$2,000 

$119 

$0 

$600 

Total  Operati 

ions/  Mainten; 

ance  Cost 

$6,219  1 

Monitoring 

Contractor  Labor  (URSG)  . 

Analytical 

Mobile  Laboratory 

TO-14  Analyses 

Residuals 

Stack  Testing 

LS 

LS 

LS 

LS 

LS 

$4,000 

$1,292 

$225 

$1,772 

$0 

1 

1 

1 

1 

1 

$4,000  1 

■  $1,292 
$225 

S1.772 

$0 

1  Total  I 

4 

Monitoring  Cc 

>st 

■■HI 

$7,289 

B\0CiiJCtion/  Reporting  « 

Contractor  Labor  (URSG) 

Data  Analysis 

Report  Preparation 

IRPIMS 

Direct  Costs 

LS 

LS 

LS 

LS 

$1,814 

$1,169 

$1,156 

$300 

|(  Total  Data  Reduction/  Reporting  Cost 

$4,439  1 

Notes: 

1.  Utility  costs  are  paid  by  McAFB.  Unit  costs  are  typical  estimates 

2.  O&M  supplies  include  parts,  oils,  etc. 


Monthly  Project  Costs 


Page  1  of  1 


Date  Reported:  7/14/97 


McClellan  AFB,  Site  1C  7 


me  Period  _ 


Hours  Operated  _ 


Mass  Removed 

(VOCs  by  Volatilization/  Extraction) 

ab) 


Jun-97 


647 


Kern  Description 


Operations/  Maintenance _ 


Contractor  Labor  (URSG) 
Operation 

Preventative  Maintenance 
Repairs 

Utilities ' 

Electric 

V\^ter  Discharged  for  Treatment 
O&M  and  Replacement  Supplies  ^ 


Extended  C 


kwh 

1000  gallons 
LS 


S3.000 

S1.000 

$500 

$0,061 

$2.23 

$500 


$3,000 

$1,000 

$500 


6,533 

0 

1 


Total  Operations/  Maintenance  Cost 


Monitoring 


Contractor  Labor  (URSG) 

LS 

$2,500 

Analytical 

Mobile  Laboratory 

LS 

$1,107 

TO-14  Analyses 

LS 

$0 

Residuals 

LS 

$1,772 

Stack  Testing 

LS 

$0 

Total  Monitoring  Cost 


$1,805 

$1,729 

$1,500 

$500 


Total  Data  Reduction/  Reporting  Cost 


Notes: 

1.  Utility  costs  are  paid  by  McAFB.  Unit  costs  are  typical  estimates 

2.  O&M  supplies  include  parts,  oils,  etc. 


Data  Reduction/  Reporting 

Contractor  Labor  (URSG) 

Data  Analysis 

LS 

Report  Preparation 

LS 

IRPIMS 

LS 

Direct  Costs 

LS 

$1,805 

$1,729 

$1,500 

$500 


$5,534 


Monthly  Project  Costs 


Page  1  of  1 


Date  Reported:  7/14/97 
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Primed  on  Recycled  Paper 


Table  3A 

OU  D  Monthly  Operations  Cost  Worksheet 


PROJECT  COSTS  FOR 
Total  hours  in  month 
Hours  of  operation 
Hours  non-operation 
Operational  frequency 


January  1996 
744 

671.5 

72.5 
90% 


(Month  24) 


DESCRIPTION 


OPERATIONS/MAINTENANCE 


Contractor  labor 


Other  Direct  Costs  _ 


Contractor  Equipment  _ 


Utilities 


Bectric 


Natural  Gas  _ _ 


Water 


Telephone  _ 


O  &  M  Supplies  _ 


Caustic  (15%)  _ 


Caustic  (1 0%)  _ 


Catalyst  _ 


Add  _ 


Spare  Parts/Other _ 


Facility  Rental _ 


TOTAL  OPERATIONS  COSTS 


MONITORING  _ 


Contractor  Labor 


Other  Direct  Costs  _ ^ 


Analytical  _ 


Mobile  Lab 


TO-12  Analyses 


TO-14  Analyses  _ 


8010/8020  Analysis 


Other  Analyses  _ _ _ 


Stack  Testing 


TOTAL  MONrrORING  COSTS 


DATA  REDUCTION/REPORTING  _ 


Contractor  Labor 


Other  Direct  Costs 


TOTAL  REPORTING  COSTS 


TOTAL  MONTHLY  COSTS 


Contaminants  Removed  (lbs)  _ 


Monthly  Cost/Ib  (approx.) 


Note:  refer  to  Monthly  Cost  Breakdown  Summary  and  Table  4  for  cost  discussion. 


Table  3B 

OU  D  Monthly  Operations  Cost  Worksheet 


PROJECT  COSTS  FOR 
Total  hours  in  month 
Hours  of  operation 
Hours  non-operation 
Operational  frequency 


February  1 996 
696 
483 
213 
69% 


(Month  25) 


DESCRIPTION  1 

UNIT 

OPERATIONS/MAINTENANCE 

Contractor  labor 

LS. 

Other  Direct  Costs 

L-S. 

Contractor  Equipment 

LS. 

UNIT  COST 
(S) 


Utilities 


Electric 

kWh 

0.06100 

38,160 

$ 

2.327.76 

Natural  Gas 

Therms 

0.23300 

8.050 

s 

1,875.65 

Water 

0.000537 

449.125 

s 

241.18 

Telephone 

LS. 

s- 

400.00 

[Gallons 


Lbs 


[Gallons 


L.S, _ 


LS. 


0  &  M  Supplies  _ 


Caustic  (10%) 


Add 


Spare  Parts/Other 


Fadlity  Rental 


TOTAL  OPERATIONS  COSTS 


MONITORING 


Contractor  Labor 


Other  Direct  Costs 


Anaivtica! 


Mobile  Lab 


TO-12  Analyses 


TO-14  Analyses 


8010/8020  Analysis 


Other  Analyses 


Stack  Testing  _ 


TOTAL  MONITORING  COSTS 


DATA  REDUCnON/REPORTlNG 


Contractor  Labor 


Other  Direct  Costs 


TOTAL  REPORTING  COSTS 


TOTAL  MONTHLY  COSTS 


Contaminants  Removed  (lbs) 


Monthly  Cost/lb  (approx.) 


Note:  refer  to  Monthly  Cost  Breakdown  Summary  and  Table  4  for  cost  discussion. 


McClellan  AFB  Site  1C  7  -  Page  5  of  7 


CatOx  destruction  artd  removal  efficiency  of  95  perc^ 

GAC  removal  efficiency  of  96  percent 

Scrubber  add  gas  removal  effidency  of  greater  than  99 

percent 

NOx  emission  rate  of  0.079  pounds/hour 
SOx  emission  rate  of  <0.008  pounds/hour 
CO  emission  rate  of  0.33  pounds/hour 
Particulate  matter  emission  rate  of  0.034  pounds/hour 
Dioxin/fiiran  emission  rate  of  3.06  x  1 0'*  pounds/hour 


Cost 


Capital  Costs 


Operating  Costs 


SVE  with  Catalytic  Oxidation/Acid  Scrubber 
Labor  $  38.300 

Subcontractors  315,000 

Equipment*  468.800 

Total  $822,100 

*  Indudes  1 .000  scfm  catalytic  oxidizer  and  add  scrubber 
emission  control  system 

SVE  with  Granular  Activated  Carbon 
Subcontractors  *  $67,400 

*  indudes  all  equipment 


Catalytic  Oxidation  (2/95  through  12/95) 


Electricity 
Natural  gas 
Water 
Caustic 
O&M  supplies 
Labor 
Monitoring 
Analytical 

Total  Operating  Cost 
Total  VOC  Removed  -  CatOx 


$9,400 
8,600 
2,200 
1,600 
10,600 
113,700 
59,700 
193.600 
$399,400 
7,460  pounds 


$67,400 
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I  Cost  Sensitjvitjes 

Operating  costs  may  vary  as  follows: 

•  .  Cost  of  natural  gas  and  electricity 

•  Disposal  cost  of  residual  wastes 

•  •  Contaminant  treatment  requirements  for  air  discharge 

•  Anatytical/monitonng  and  reporting  requirements 


REGULATORYflNSTITUTIONAL  ISSUES 


Granular  Activated  Carbon  (11/96  through  6/97) 
Electricity  $  3,100 

O&M  supplies  7,100 

Labor  41,300 

Monitoring  26,700 

Analytical  42.900 

Total  Operating  Cost  $121,100 

Total  VOC  Removed  -  (SAC  1,077  pounds  * 
'..v,  ....  ....  .  .4^-. 


SVE  was  the  cleanup  technology  selected  for  VOC  hot  spot  removal.  While  the  SVE  technology  deals  with  the  removal  of 
the  contaminants  from  the  soil,  it  does  not  address  treating  the  contaminants  prior  to  discharge  to  the  atmosphere.  Catalytic  . 
oxidation  and  vapor  phase  granular  activated  carbon  ((SAC)  were  utaized  to  destroy/remove  the  recovered  contaminants'  ' 
from  the  air  stream.  .  •.... 

Treatment  was  necessary  to  meet  regulatory  air  discharge  requirements.  ^ 

SVE  is  performed  in-shu,  which  is  less  costly  and  obtrusive  than  conventional  methods  such  as  excavation.  It  also  reduces  ' 
the  risk  of  exposure  to  contaminants  for  workers. 


SCHEDULE 


1995  1996 

J  FMAMJ  J  ASONDJFMAMJ  J  A.  S 

SVE/Cataiytic  Oxidation  Operadons 


1997 

O  N  D  J  F  M.  A  M  J 
Rebound  Stiufy 


SVE/GAC  Continuing  Operations 


LESSONS  LEARNED 

Key  Operating  Parameters 


SoO  vapor  extraction  is  an  effective  remediai  technology  for  sites  contaminated  with  haiogenated  organics  with  >•-.> 

contamination  up  to  1(X)  feet  below  ground  surface  and  permeability  greater  than  6.9  x  10*'^  centimeters  squared. 

•  SVE  can  be  effectively  used  in  conjunction  with  other  remedial  technologies  to  provide  remediation  of  vadose  zone, 
capaiaty  fringe,  and  groundwater  in  concert 

•  Catalytic  oxidation  is  a  cost-effective  emission  control  approach  for  VOC  concentrations  in  excess  of  IfX)  ppmv;  however, 
cost  effectiveness  is  reduced  at  concentrations  below  50  ppmv  at  which  point  transition  to  granular  activated  carbon  should 
be  made. 

•  Catalytic  oxidation  has  potential  for  generation  of  dioxins/fiirans.  However,  all  results  inrficate  emission  levels  are  well 
below  guidelines. 

•  Hardness  of  makeup  water  along  with  salts  formed  by  the  neutralization  of  add  gases  contributes  to  scaling  of  scrubber 
packing  and  injection  nozzles.  Periodic  add  flushing  (pH  5.5  to  6)  of  the  packing  may  be  required  to  remove  scale  build-up. 

•  Optimal  granular  activated  carbon  adsorption  capacity  is  achieved  at  vapor  stream  temperatures  below  120  degrees 
Fahrenheit  and  relative  humidities  below  50  percent 
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Capital  Costs  mHHHIHHHHHBHHHi  HI  operating  Costs 


SVEWITH: 

Catalytic  Oxidation/Acid  Scrubber 
Labor 

Subcontractor 

Equipment* 

Total 


*  Includes  1 ,000  sdrn  catalytic  oxidizer  and  scrubber  emission 


control  system 


Granular  Activated  Carbon 

Subcontractors  *  $47,000 

*  Includes  all  equipment 


Catalytic  Oxidation 

(3/95  through  1 1/95) 

Electricity 

$7,000 

Natural  gas 

9,000 

Wiater 

2,000 

Caustic  . 

1,200 

O&M  supplies 

1Z700 

Labor 

TZOOO 

Monitoring 

SSfiOO 

Analytical 

218.000 

Total  Operating  Cost 

$376,900 

Total  VOCs  removed  by  CatOx  -  4,105  pounds 

Cost  Sensitivities 

Operating  costs  may  vary  as  follows: 

•  Cost  of  natural  gas  and  electricity 

•  Disposal  cost  of  residual  wastes 

•  Contaminant  treatment  requirements  for  air  discharge 

•  Analytical/monitoring  and  reporting  requirements 


Granular  Activated  Carbon  (9/96  through  6/97) 

Becthdty 

$::3.400 

O&M  supplies 

10200 

Labor 

46,800 

Monitoring 

50,500 

Analytical 

59.600 

Total  Operating  Cost 

$170,500 

Total  VOCs  removed  by  GAC  - 

1,306  pounds 

IBI  REGULATORY/INSTITUTIONAL  ISSUES 

•  SVE  was  the  cleanup  technology  selected  for  VOC  hot  spot  removal.  While  the  SVE  technology  deals  with  the  removal  of  the 
contaminants  from  the  soil,  it  does  not  address  treating  the  contaminants  prior  to  discharge  to  the  atmosphere.  Catalytic 
oxidation  and  vapor  phase  granular  activated  carbon  (GAC)  were  utilized  to  destroy/remove  the  recovered  contaminants  from 
the  air  stream. 

•  Treatment  was  necessary  to  meet  regulatory  air  discharge  requirements. 

•  SVE  is  performed  in-situ,  which  is  less  costly  and  obtrusive  than  conventional  methods  such  as  excavation.  It  also  reduces  the 
risk  of  exposure  to  contaminants  for  workers. 

SCHEDULE 


1995 
J  F 


MAMJ  J  AS  ON 


1996  1997 

D  JF  MAMJ  J  AS  ONDJ  F  MA  MJ 
m  SVE/Catalytic  Oxidation  OpeiatiOTS 


SVE/GAC  Continuing  Operations 


START 

NEW  DOCUMENT 

TRACKING#:  ' _ 

SECURITY  CLASS  (circle): 

ANON  ENON  ACON  ECON 

AR  CATEGORY 


Originals  Maintained  at  McClellan  AFB  EM 


Titanium  Dioxide  Photocaialytic  Pilot  Test  Rcpon 
URS  Greiner  -  California 
ARCS  EPA  Region  9 
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APPENDIX  M 

DEMONSTRATION  COST  INFORMATION 


PCOREP3.DOCC:\MT\MCAFB\PCO\PCOREP3.DOC 


Printed  on  Recycled  Paper 


Table  1 

Demonstration  Costs  the  for  PCO  Unit 


Vendor  Cost 

URSG  Demonstration  Cost 

PCO  Unit  (Installed) 

$136,756 

Management  and 
Planning 

$9,500 

Catalyst 

replacement’ 

$4,800 

Preparation  of  Work 
Implementation  Plan 

$30,000 

Eqtiipment 

Installation  and 
Testing 

60,000 

Analytical 

$12,500 

Reporting 

40,000 

Total 

$141,556 

Total 

$152,000 

1  Catalyst  replacementwas  performed  before  moving  the  PCO  Unit  from  IC  29  to  OU  Cl 
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STATEMENT  OF  WORK 
FOR 

PHOTOCATALYTIC  OXIDATION  PERFORMANCE  DEMONSTRATION 

19  Dec  95 


1.0  GENERAL  REQUIREMENTS 

1 . 1  The  Contractor  shall  provide  a  complete  and  functional  photocatalytic  oxidation  (PCO)  system,  including 
a  suitably  sized  blower,  for  the  destruction  of  airborne  contaminants  in  the  off-gas  from  a  soil  vapor  extraction 
(SVE)  system  during  a  technology  demonstration  project  to  be  conducted  at  McClellan  Air  Force  Base 
(McAFB)  by  URS  Consultants,  Inc.  (Engineer).  The  Contractor  shall  also  provide  technical  assistance  and 
consultation  to  the  Engineer  during  the  plaiming,  startup,  testing  and  reporting  phase  of  the  project.  The 
Engineer  will  provide  required  site  facilities  and  construction  services,  operations  labor,  utilities,  testing  and 
analytical  services,  and  reporting  services  for  the  demonstration. 

1 .2  The  PCO  system  shall  be  used  to  treat  a  split  stream  from  the  SVE  system  at  McAFB  Site  OU  C 1 .  The 
anticipated  contaminants  and  the  maximum  contaminant  concentrations  in  the  vapor  phase  at  Site  OU  Cl  are 
listed  in  Table  1.  It  is  expected  actual  contaminant  concentrations  during  the  testing  phase  will  be  lower  than 
listed  in  Table  1  (by  30  to  70  percent).  It  will  be  feasible  to  dilute  the  influent  to  the  PCO  system  if  there  is  an 
upper  concentration  limit  to  the  PCO  process,  or  if  it  is  desired  to  test  under  differing  influent  concentrations. 


2.0  SUBMITTALS 

2. 1  The  Contractor  shall  submit  detailed  drawings  for  the  PCO  equipment  as  necessary  to  allow  the  Engineer 
to  plan  for  and  complete  the  installation  and  operation  of  the  PCO  equipment  Contractor  shall  provide  at  a 
minimum: 


•  Equipment  plan  and  elevation  drawings  showing  all  interconnections  to  other  equipment  or 
utilities; 

•  Electrical  one-line  and  control  wiring  drawing; 

•  Process  and  Instrumentation  Diagram; 

•  Equipment  weights; 

•  Operations  and  Maintenance  Manual,  covering: 

•  Routine  startup  procedures 

•  Routine  operating  procedures  and  normal  operating  ranges 

•  Troubleshooting  procedures 

•  Maintenance  procedures 


3.0  PCO  EQUIPMENT 

3.1  The  PCO  equipment  shall  have  a  minimum  capacity  of  50  scfrn  under  conditions  sufficient  to  try  and 
achieve  98  percent  destruction  and  removal  efficiency  (DRE)  of  the  total  VOCs  in  the  influent.  The  system 
shall  be  capable  of  a  minimum  10:1  turn  down  to  allow  testing  at  different  operating  flow  rates  (residence 
times). 
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3 .2  The  contractor  shall  provide  a  blower  compatible  with  the  provided  PCO  equipment  The  pressure  of  the 
split  stream  routed  to  the  blower  will  be  6  to  12  inches  of  mercury  vacuum;  actual  pressure  entering  the  blower 
can  be  controlled  by  a  throttling  valve  at  the  blower  inlet.  If  the  PCO  effluent  is  to  be  routed  through  the 
existing  scrubber,  the  pressure  at  the  PCO  outlet  will  be  provided  after  the  contractor  provides  blower  capacity 
and  PCO  operation  information. 

3.3  The  system  shall  be  capable  of  imattended  operation  (except  for  startup,  monitoring  and  routine 
maintenance)  in  an  imcovered  outdoor  environment,  with  ambient  temperatures  ranging  from  40°F  to  1 10®F. 
The  process  influent  temperature  will  be  from  100°F  to  160°F,  as  determined  at  the  discharge  from  the  influent 
blower  provided  by  the  contractor. 

3.4  The  Contractor  shall  provide  all  spare  and  replacement  parts  required  for  the  operation  of  its  PCO  system 
for  the  duration  of  the  test. 

3 .5  The  PCO  instrumentation  shall  include,  at  a  minimum,  temperature  and  pressure  indicators  at  the  influent 
and  effluent,  flow  indicator  at  the  influent,  and  all  necessary  controls  for  safe  unattended  operation. 

3 .6  The  PCO  system  control  panel  shall  accept  a  signal  from  the  SVE  system  control  panel  to  shut  down  the 
PCO  system  in  the  event  the  SVE  system  is  not  operating. 

3 .7  The  burden  of  identifying  analytes  that  may  be  of  concern  to  the  technology  (but  not  shown  in  Table  1 ) 
is  with  the  vendor.  The  vendor  shall  also  identify  in  the  proposal  the  concerns  for  each  of  the  associated 
analytes. 

4.0  INSTALLATION 

4. 1  Contractor  shall  be  responsible  for  delivering  the  PCO  equipment  to  the  McAFB  site  and  unloading  the 
equipment  at  the  site.  Contractor  shall  also  be  responsible  for  picking  up  the  equipment  after  the  test  and 
transporting  it  from  the  site. 

4.2  Engineer  will  install  the  PCO  equipment  at  the  site  as  follows,"  in  accordance  with  Contractor’s  installation 
instructions.  Engineer  will  provide: 

•  interconnections  to  Ae  SVE  system  (PCO  influent  and  effluent);  effluent  will  be  directed  through 
the  existing  wet  scrubber  in  the  SVE  system  at  Site  OU  Cl; 

•  electrical  power  to  the  PCO  system's  control  panel  or  motor  control  center; 

•  Electrical  interconnection  from  the  SVE  panel  to  the  PCO  panel; 

4.3  Contractor  shall  inspect  the  installation  and  notify  the  Engineer  of  any  observed  deficiencies  in 
installation. 

5.0  TECHNICAL  SERVICES  AND  REPORTING 

5.1  The  Contractor  shall  be  available  at  reasonable  times  to  consult  with  the  Engineer  over  the  telephone 
regarding  equipment  installation,  operation  and  maintenance  of  the  system,  evaluation  and  interpretation  of 
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monitoring  data,  operating  parameters  and  set  points  for  testing,  and  other  technical  issues  for  the 
demonstration. 

5.2  A  qualified  technical  representative  of  the  Contractor  who  is  knowledgeable  of  the  design  and  operating 
characteristics  of  the  PCO  system  shall  be  present  on  site  or  available  to  meet  with  the  Engineer  in  Sacramento 
during  working  hours  for  a  minimum  of  two  weeks  during  startup  and  initial  testing  and  operation  of  the  PCO. 

5.3  All  data  and  other  results  from  the  demonstration  project  will  be  available  to  the  Contractor  for  its  own 
use  and  interpretation,  unless  such  data  are  protected  by  a  fiiird-party  confidentiality  agreement. 

5.4  The  Contractor  shall  provide  an  estimate  of  the  capital  costs  of  the  scaled-up  system  upon  completion  of 
the  demonstration. 


6.0  DEMONSTRATION  SCHEDULE 

6.1  The  treatability  testing  is  scheduled  to  begin  October  1,  1995  and  continue  for  a  period  of  eight  weeks 
and  ending  November  30,  1995  (assuming  a  maximum  at  20%  downtime).  This  schedule  is  subject  to 
modification  as  plans  for  the  demonstration  go  through  client  and  regulatory  review,  and  as  initial  data  from 
the  demonstration  become  available; 

6.2  The  first  two  weeks  of  the  demonstration  will  include  testing  under  different  operating  conditions. 
Parameters  that  may  be  varied  include  flow  rate  (residence  time),  VOC  concentrations,  UV  light  intensity,  or 
other  parameters.  The  Contractor  will  work  with  the  Engineer  to  optimize  die  performance  of  the  system. 
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Table  1 


DESIGN  MAXIMUM  INFLUENT  CONCENTRATIONS 


_ Compound 

Vinyl  Chloride _ 

1,1-DichIoroethene 
Methylene  Chloride 
1 , 1  -Dichloroethane 


cis-1 ,2-Dichloroethene 


Chloroform 


1,1,1  -Trichloroethane 


Benzene 


1 .2- Dichloroethane 

Trichloroethene _ 

Toluene _ 

Ethyl  Benzene _ 

m,p-Xylene _ 

o-Xylene _ 

Styrene _ 

1 ,3 ,5-TrimethylbeDzene 

1 .2.4- Trimethylbenzene 

1 .4- Dichlorobenzene 

1 .2- Dichlorobenzene 


n-Octane 


Acetone 


Cyclohexane _ 

Tetrachloroethene  (PCE) _ 

Total  Freons _ 

Total  Non-methane  Hydrocarbons 
(includes  above  compounds) 


Design  Maximum  Influent 
Concentration 
(ppmv) 


September?,  1995 


Mr.  Roben  Henderson  95-0443 

Matrix  Photocaiaiytic,  Inc.  62400.40.20 

22  Pegler  Street 

London,  Ontario,  Canada  N5Z  2B5 

Subject:  Contract  No.  SC-95-F-0443 

McClellan  AFB  SVE  Removal  Action 
Photocatalytic  Oxidation  Performance  Demonstration 
Notification  of  Award/Notice  To  Proceed 


Dear  Mr.  Henderson: 

Congratulations!  Your  firm  has  been  awarded  the  enclosed  contract  in  the  sum  of  SI  19, 100.  Please  consider  this  your 
official  Notice  To  Proceed,  however,  please  be  advised  that  our  prime  contract  is  incrementally  funded  and  we  are 
still  awaiting  final  approval  from  the  Government  for  the  remainder  of  the  treatability  testing  activities.  Consequently, 
you  are  only  authorized  to  incur  costs  associated  with  meeting  the  contract  deliverable  dates  specified  in  Section  F.3 
of  the  contract  for  submittal  of  equipment  drawings,  component  specifications,  and  equipment  utility  requirements. 
URS  will  provide  written  direction  concerning  equipment  delivery  after  we  receive  the  final  ^roval  from  the 
Government.  Please  advise  us  if,  at  any  point,  the  contract  schedule  is  in  jeopardy  of  being  delayed. 


Sincerely, 

URS  CONSULTANTS,  INC.  -  CALIFORNIA 


Roben  C.  Lei^ton 
Program  Administrator 

Enclosure 


SM  -  Sarabjit  Singh 

PE  -  Gary  Loeman 
PE-  Marcus  Taylor 
Procurement  &  Chron  Files 


cc: 


a.  The  ^rpose  of  this  modification  is  to  restructure  the  contract  to  reflect  changed  operating  conditions  at  the  demonstration 
sue.  The  scope  of  work  and  pricing  structure  are  changed  and  a  new  line  item  has  been  established  to  set  up  a  possible  future 
demonstration  of  the  phot ©catalytic  oxidation  unit  at  another  site. 


b.  Modify  PART  I  -  SCHEDULE  as  follows: 


CD  In  SECTION  B,  clause  B.2,  delete  items  nuitjers  1  through  5  and  replace  them  with  the  following 


Item  No.  Description  price 

1  Planning  and  Management  $18,225 

2  First  demonstration  at  McClellan  AFB,  CA. 

a.  Shipment  of  trailer  to  McClellan  AFB 

b.  Setup  of  system 

c.  Two  weeks  of  testing 

d.  Living  expenses  for  staff  during  testing 

e.  Air  travel  to/from 

f.  Ozone  generator  charge 
TOTAL  for  item  1 


3  Second  demonstration  at  McClellan  AFB,  CA. 

Phase  !  -  Ship  and  test 

a.  Two  weeks  testing 

b.  Air  travel  to/from 

c.  Living  expenses  for  staff  during  testing 
d-  Ozone  generator  charge 

e.  Blower  containment  case 
Subtotal 

Phase  II  -  Return  of  equipment 
f-  Return  shipment  of  trailer 

g.  Air  travel  to/from  (1  person) 

h.  Living  expenses  for  technician  (2  days) 
g.  Technician  time  (2  days) 

TOTAL  for  item  2 


Third  demonstration  at  McClellan  AFB,  CA  in  Government  fiscal  year  1996.  This  demonstration  is  at  the  discretion  of 
McClellan  AFB  personnel  but  may  not  occur  due  to  funding  or  other  considerations. 

a.  Shipment  of  trailer  to  McClellan  AFB 
b-  Setup  of  system 

c.  Eight  weeks  of  testing 

d.  Living  expenses  for  staff  during  testing 

e.  Air  travel  to/from 

f.  Ozone  generator  charge 

g.  Return  shipment  of  trailer 

h.  Air  travel  to/from  (1  person) 
i-  Living  expenses  for  technician  C2  days) 
j.  Technician  time  (2  days) 

TOTAL  for  item  1 


Field  Services  at  $35. 00/per  hour  for  an  estimated  80  hours. 
TOTAL  (Excluding  Line  Item  No.  5)  $108,556 


6 


Performance  incentive 


TOTAL  PRICE 


$119,100 


(2)  In  SECTION  F,  clause  F.2,  delete  paragraph  "c)*'  in  its  entirety. 

(3)  In  SECTION  H,  add  the  following  new  clause: 

H.22  PERFORMANCE  INCENTIVE 

(a)  URS  desires  to  prove  the  feasibility  of  using  the  phot  oca  ta  lytic  oxidation  technology  to  increase  the  destruction  and  removal 
efficiency  (DRE)  of  the  soil  vapor  extraction  systems  installed  by  URS  at  McClellan  AFB,  CA.  In  pursuit  of  that  goal,  URS  will 
provide  the  Contractor  performance  incentive  pay  up  to  the  maximum  of  $10,544  for  attaining  DRE  performance  according  to  the 
following  ground  rules. 

(1)  The  vapor  stream  will  be  sanpled  by  URS  and  analyzed  by  a  URS-contracted  laboratory. 

(2)  The  SW  8021  analytical  results  will  be  used  to  calculate  a  DRE  percentage. 

(3)  The  average  of  the  DREs  obtained  during  the  operational  period  will  be  cumulated  into  a  single  average  DRE  for  the 
six  week  operational  period. 

(4)  No  performance  incentive  will  be  paid  for  cunulative  DRE  below  75%. 

(5)  Performance  incentive  pay  will  be  calculated  on  a  straight  line  basis  from  75%  to  95%. 

C3)  From  PART  III  -  LIST  OF  DOCUMENTS,  EXHIBITS,  AND  OTHER  ATTACHMENTS,  delete  the  Attachment  A  Statement  of  work  and  replace 
it  with  the  new  Attachment  A  Scope  of  Work. 


